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Viral inMbitors 



HELD OF THE INVENTION 

5 The present invention relates to a series of novel nmdazo[4,5-c]pyridxae derivatives, 
processes fin- their preparation. their use to treat or prevent viral infections and their use to 
manufacture a medicine to treat or prevent viral infections, preferably infections with viruses 
belonging to the family of the Ravrvhidae and more preferably infectious with hepatitis-C- 
vjrus CHCV). The present invention also relates to the use of novel imidazo[4,5-cJpyridiae 
10 derivatives to treat viral infections and their use to manufacture a medicine to treat viral 
infections, preferably infections with viruses belonging to the family of the Picornaviridae 
£? . and more preferably infections with Coxsacld'e Viruses. 

BACKGROUND OF THE INVENTION 



The family of the Flaviviridse consists of 3 genera, me pestiviruses, the flaviviruses and the 
hepacrvirnses and also contains the hepatitis G virus (HGV/GBV-C) that has not yet been 
assigned to a genus. Pestiviruses such as the Classical Swine Fever Virus (CSFV), the Bovine 
Viral Diarrhea Virus (BVDV) and the Border Disease Virus (BDV) cause infections of 
20 domestic livestock (respectively pigs, cattle and sheep) and are responsible for significant 
economic losses worldwide. BVDV, the prototypic representative of the pestivirns genus is 
ubiquitous and causes a range of clinical manifestations, including abortion, teratogenesis, 
^ respiratory problems, chronic wasting disease, immune system dysfunction, and 
predisposition to secondary viral and bacterial infections and may also cause acute fatal 
25 disease. Fetuses of cattle can be infected persistently with BVDV, these animals remain 
viretnic throughout life and serve as a continuous sources for virus spread in herds. 

Vaccines are used in some countries with varying degrees of success to control pestivirus 
disease. In other countries, animal culling and slaughter are used to contain pestivirus disease 
30 outbreaks (Leyssen p, et aL, Chn Microbiol Rev. 2000 Jan;13(l):6"7-82). 

The World Health Organization estimates that world-wide 170 million people are chronically 
infected with HCV (Leyssen P, et al., Clin Microbiol Rev. 2000 Jan; 13(1): 67-82). These 
chronic carriers are at risk of developing cirrhosis and/or liver cancer. The only treatment 



15 



L 



10-Juni 2003 9:12 



16 32651 5 ^ Nr. 6685 P. 8/60 



option mailable today is the use of (pegylsted) iatecferon <x-2 together with ribavirin. 
However, the response rate to this treatment is only partial and often tomsient and treatment is 
associated with serious adverse effects. The development of new and specific snti-HCV 
treatments is a high priority. The study of specific inhibitors of HCV replication has been 
5 hampered by tbe feet that it is not possible to propagate HCV (efficiently) in cell culture. 
Since HCV and pestrviruses belong to the same vims family and share many similarities 
~ (organisation"oraic genome, analogous genirptfdctai* and i^lkafem cycle), pesfaraases- 
have been adopted as a model and surrogate for HCV. 

10 One compound VF32947 or<3-[<(2^propylammo)em^^ 

' has been reported to selectively inhibit the replication of BVDV and other pestiviruses 
(Baginski SG et aL, Proc Natl Acad Sci U S A, 2000 Jut 5;97(14):7981-6). There is no 
treatment strategy available fox controlling infections caused by pestiviruses. . 



15 



20 



Coxsackie viruses belong to the group of the enteroviruses, mmily of the Picornaviridae. 
They cause a heterogeneous group of infections including herpangina, aseptic meningitis, a 
common-cold-Uke syndrome, a non-paralytic poliomyelMs-Uke syndrome, epidemic 
pleurodynia (an acute, febrile, infectious disease generally occurring in epidemics), hand-foot- 
mouth syndrome, pediatric and adult pancreatitis and serious myocarditis. 



Currently only pleconaril (3-13,5-dimetoyl-4-[[3-^^ 

(trifiuoromemyl-l,2,4-oxadiazole) and enviroxime [2-arnmo-Hisopxopylsulfonyl>6- 
benzimidazole phenyl ketone oxime] have been studied clinically for the treatment of 
infections with enteroviruses. Pleconaril is a so called "capsid function-tahibitor''; enviroxime 
25 prevents the formation of tbe UNA. replicative intermediate. Enviroxime resulted in only 
modest olinical and virological benefit in some studies (PMllpotts RJ, Wallace J, Tyrrell DA, 
Tagart VB. Antimicrob Agents Chemother. 1983 May;23(5):671-5.) and no benefits in others 
(Miller FD, et al., Chemother. 1985 Jam27(l): 102-6.). Clinical response wim pleconaril has 
been observed in some studies (Rotbart HA, Webster AD. Clin Infect Dis. 2001 Jan 
30 15;32<2):228-35., Rotbart HA Antiviral Res. 2002 Feb;53(2):83-98), but tbe compound has 
not been approved by the Food and Drug A<ittnmstration (hearing of March 18 th , 2002). The 
inhibitors of Coxsackievirus replication presented here may be used for the treatment of 
infections with Picornaviridae. 
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hx view of their important pharmacological value, thane is a need for drugs having selective 
activity against viruses belonging to the family of Flaviviridae to -which also belongs the 
hepatitis C virus, and viruses belonging to die family of ficornavidae. 

5 It is the object of the present invention is to provide a novel class of compounds that are 
active viral inhibitors. One embodiment of present invention are inhibitors of Flaviviridae, 
preferably inhibitors of die pestrvirn? replication specifically inhibiting the replication of 
BVDV; closely related to hepatitis C virus (HCV) and used as a surrogate virus in drug 
development for HCV infection (Zitzmann N.et al., Proc Nad. Acad. Sci. USA, 96, 11878- 
10 11882 and Bukhtryarova,-M et al., A2itivir-Chsia-Ch.emotlier. 2001 Nov; 12(6): 367-73). 
Another embodiment of present invention is a novel class of compounds that can be used tor 
treatment of infections -with Picomaviridae and preferably are active inhibitors of 
Coxsackievirus replication. 

15 ILLUSTRATIVE EMBODIMENTS OF THE INVENTION 

One embodiment of present invention relates to novel substituted imidazo[4,5-c]pyri<iine 
derivatives according to toe general tormina (I) 



20 



R 5 



6- a TtV^ 1 

R^-X" 



25 



R 2 

I 



or a pharmaceutically acceptable acid addition salt thereof and their use hi a treatment of viral 
infection or to manufacture a medicament to treat or prevent viral infection, wherein : • 

R 1 is selected from hydrogen; phenyl substituted with 0-3 R 6 ; (benzoannellated) 5 or 1 6 
membered heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S, 
substituted with 0-2 R 6 ; 1-naphthyI substituted with 0-3 R*; 2-naphthyI substituted with 0-3 
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R 6 ; Ca- 7 cycloalkyl; C5.7 cyclcalkenyl with lbs proviso that me double bond cannot be 
adjacent to a nitrogen. 

Y is selected from the group -(CH^; O; S; NR U ; -CHCCHsH -OCH*-; -CHaCs -OCH2- 
5 CH5-; -CH2-CH2O-; -CHz-O-CHr-; -SCHa-CHa-; -CHa-CHzS-; -CHa-S-CH 2 -; -^"rCHr 
CHa-; -CEz-CHs- NR. 1 '-; -CHr NR U -CH 2 -; -C(CH 3 ) 2 -; (da or trans) -CH^-CH-CH-; (cis or 
— trans) -<H^CH-CH 2 ^ ! 1 

R 2 , R 4 and R 5 are independently selected from hydrogen; straight or branched Q-6 alkoxy; 
10 strait or branched Cm alkyk F; 0; Br; I; OH; CN; NO*; NR 7 R 8 ; OCF 3 ; CF 3 ; C(=0)R 9 ; 
phenyl; phenoxy; benzyl; hydroxvmethyL 

X is selected from the group -CH*-; -CH(CH 3 )-; -CEfe-CHr; -CHrCife-CHa-; -CBrCBr 
CH 2 -CH 2 ; -OCHz-CHz-; -SCHz-CHa-; -NR 10 -CH 2 -CH 2 -; C$-7 cycloalfcylidene; -C(CH 3 >; - 
15 CH 2 -CH{CH3)-CH2S -CH(CH 3 )-CH 2 -CH 2 -; -CH 2 -CH 2 -CH(CH 3 >; -CH=CH-CH 2 -. 

R 3 is selected from phenyl substituted with 0-3 R 17 ; (benzoanuellated) 5 or 6 membered 
heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S, substituted 
with 0-2 R"; 1-napfrthyl snbstitated with 0-3 R 17 ; 2^naphmyl substituted with 0-3 R 17 ; C3-7 
20 cycloalkyl; Cm cycloalkenyl with me proviso that the double bond cannot be adjacent te a 
nitrogen. 

R 6 and R 17 are independently selected from the group H; straight or branched Cms alkoxy; 
straight or branched C^ alkyl; F; CL Br; I; OH; CN; NO a ; NR*R M ; OCF 3 ; CF 3 ; C(=0)R 18 ; 
25 phenyl; phenoxy; benzyl; hydroxymethyl. 

R 7 and R* are independently selected from H; straight or branched Cm alkyh phenyl; 
CC=0)R K . 

30 alternatively, R 7 and R s , together with the nitrogen to which they are attached, combine to 
form a 5-6 membered ring containing 0-1 O or N atoms. 

R ? and R w are independently selected from H; OH; straight or branched Cm alkyl; straight or 
branched C w aflcoxy; NR 15 R 16 ; phenyl. 
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R and R are independently selected from tie group H; Ci-e Straight or branched alkyl; 
phenyl 

5 R u is selected from Hie group H; C M straight or branched alkyl; phenyl 

R 13 and R M are independently selected from Hj straight or branched C,. 6 aliyl; phenyl 
C(=OJR 12 . 

10 R 15 and R 16 are independently selected from the group H; C t * straight or branched alkyl; 
phenyl 



a:. 



A second embodiment of present invention comprises a group of compounds related to the 
15 general Formula (T) wherein R 1 is directly linked to the inndazo£4,5-c]pvridine ring structure: 
Formula (IT): 



R 2 

g.\ n 

or a paatmaceutically acceptable acid addition salt thereof and the use of said compounds in a 
2o treatment of viral infection or to marrufacture a medicament to treat viral infection, wherein: 



R 1 is selected from phenyl substituted with 0-3 R e ; (benzoanneHated) 5 or 6 membered 
heterocyclic ring containing 1-3 heteroatoms selected from the group O, N 7 and S, substituted 
25 with 0-2 R 6 ; 1-naphthyJ substituted with 0-3 R*; 2-naphthyl substituted with 0-3 R 5 ; C3.7 
cycloalkyl; C s . 7 cycloalkenyl 
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R 2 , R 4 and R 5 are independently selected from hydrogen strait or branched Ci^ alkoxy; 
. straight or branched C M alkyl; F; CU Br, 1; OH; CN; NO* NR 7 R 5 ; OCF 3 ; CF 3 ; C(=0)R 9 ; 
phenyl; phenoxy; benzyl; hydroxymemyl. 

5 X is Selected from the group -CH 2 -; -CH(CH3>; ^HrCIV; -CBVCHz-CHaS -CH 2 ~CH 2 - 
CH 2 -CH 2 ; -OCHrCHr; -SCHs-CHa-; -NR^-CH-CKb-; C w cycloalkylidene; -€(03^-; - 

— c^-ch(ciE>cig^^ ~ 

R 3 is selected from phenyl substituted with 0-3 R 17 ; (beazoannellated) 5 or 6 membeied 
W aromatic heterocyclic ring contaiiring 1-3 heteroatoms selected from die group O, N, and S, 
substituted with 0-2 R 17 ; l-naphthyl substituted with 0-3 R 17 ; 2-naphfbyi substituted with 0-3 
R 17 ; C3-7 cycloa&yl; C5.7 cyclbalkenyl with me proviso mat the double bond cannot be 
adjacent to a nitrogen. 



*5 



R 6 and R 17 are independently selected from the group H; straight or branched Cj. e alkoxy; 
straight or branched C^aliyh F; CI; Br; I; OH; CN; NO?; NR ,3 R 14 ; OCF 3 ; CF 5 ; C(=0)R 1B ; 
phenyl; phenoxy; benzyl; hydroxymethyl. 

R 7 and R s are independently selected from H; straight or branched Cm alkyl; phenyl; 
20 C(=0)R 1Z . 

alternatively* R 7 and R 8 , together with the nitrogen to which they are attached, combine to 
form a 5-6 membered ring containing 0-1 O orN atoms. 

25 R* and R 18 are independently selected from H; OH; straight or branched C^ alkyl; straight or 
branched Cve alkoxy; NR W R 1 *; phenyL 

R 10 is selected from »e group H; Ci * straight or branched alkyl; phenyL 

30 R 12 is selected from the group H; Q.s straight or hranched alkyl; phenyl. 

R 13 and R 14 are independently selected from H; straight, or branched C t ^ alkyl; phenyl; 
C(=0)R 12 . 
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Rl5 ^ R,C ^ independently selected from the group B; Ci-« straight or Inched alkyl; 



phenyl* 



* Preferably the second embodiment of present invention comprises tfce grcmp of compounds 
according to formula H 



"R 5 



R 2 

n 



or a pharmaceutical^ acceptable add addition salt thereof and the use of said compounds in a 
treatment of viral infection or to manufacture a medicament to treat viral infection, wherein: 

R 1 is selected from phenyl substituted with 0-3 R 6 ; (bemroannellated) 5 or 6" membeied 
heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S, substituted 
with 0-2 R 6 ; 1-naphthyl substituted with 0-3 R 6 ; 2-naphthyl substituted with 0-3 R 6 ; C3-7 
cycloalkyl; Cs-7 cycIoalkenyL 

R 2 } R 4 and R 5 are independently selected from hydrogen; straight or branched Cu? alkoxy; 
straight or branched C w aflcyl; F; Oj Br, I; OH; CN; NOs; NR 7 R 8 ; OCF 3 ; CF 3 ; C(=0)R 9 ; 
phenyl; phenoxy; benzyl; hydroxymethyl. 

X is selected .from the group -CH r ; -CH(CH 3 )-; ^CH 2 -CH 2 <]H 2 s -OCHrCH?-; -CH=CH- 
CH 2 -- 



R 3 is selected from phenyl substituted with 0-3 R 17 ; (benzoatmellated) 5 or 6 membered 
aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group O, N» and S, 
substituted with 0-2 R 17 ; l^naphthyl substituted with 0-3 R 17 ; 2-naphflxyl substituted with 0-3 
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R ,7 i Cs., cycloalkyh Cs~i cycloaifoaiyl with the proviso that fee double bond cannot be 
adjacent to a nitrogen. 

R* and R 17 are independently selected fern the group H; straight or branched Cus alkosy; 
5 straight or branched C M aJkyh F; Ch Br; I; OH; CN; N0 2 ; NR 13 R M ; OCF 3 ; CT 3 ; C(=0>R 18 ; 
phenyl; phenoxy; benzyl; hydroxymethyL 

R 7 and R* are independently selected fiom H; straight or branched C M aEsyl; phenyl; 

10 

alternatively, R 7 and R 8 , together with the nitrogen to which they are attached, combine to 

C fbnna5-6 memberedriog contah^bog 0-1 O or N atoms. 

; 2-- 

R 9 and R 18 are independently selected from H; OH; straight or branched C M allcyi; straight or 
. is branched C w alkoxy; NR IS R 16 ; phenyL 

R w is selected from the group H; C M straight or branched alkyh phenyl. 

R 13 and R 14 are independently selected from H; straight or branched C w alkyl; phenyl; 
20 C^OJR 12 . 



R 15 and R 1 * are independently selected from the group H; C w straight or touched alkyl; 
phenyl- 

25 A more preferred second embodiment of present invention comprises the group of compounds 
according to formula II 
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or a pharmaceutically acceptable add addition salt hereof and the use of said compound in a 
treatment of viral infection or to manufacture a medicament to treat -viral infection, wherein: 

5 R l is selected from phenyl substituted with 0-3 R fi ; (benzoannellated) 5 or 6 membered 
heterocyclic ring containing 1-3 heteroatams selected from the group O, N, and S, substituted 
with 0-2 R 6 ; 1-naphthyi substituted with 0-3 R*j 2-naphthyl substituted with 0-3 R 6 ; C3.7 
cycloalkyl; C5.7 cycloalkenyL 

10 R 2 , R* and R 5 are hydrogen. 

Q' X is sele o*ed from the group -CH2-; -CHtCHaH -CHs-CH 2 -CHj-; -OCHi-CHi-; -CHX33- 
CH 2 -. 



15 R 3 is selected from phenyl substituted with 0-3 R 17 ; (berazoanneflated) 5 or 6 membered 
aromatic heterocyclic ring containing 1-3 heteroatams selected from the group O, N, and S, 
substituted with 0-2 R* 7 ; 1-naphthyl substituted with 0-3 R 17 ; 2-napJWfcyl substituted with 0-3 
R 17 ; C3-7 cycloalkyl; C5.7 cycloalkenyl with the proviso that the double bond cannot be 
adjacent to a nitrogen, 

20 

R* and R 17 are independently selected from the group H; straight or branched alkoxy; 
straight or branched C M alfcyU F; Cfc Br, I; OH; CN;. NO2; NR ,3 R 14 ; OCF 3 ; CF 3 ; C(=0)R*; 
^ phenyl; phenoxy; benzyl; hydxoxvmemyL 

25 R 9 is selected from H; OH; straight or branched alkyl; straight or branched Ci^ alkoxy; 
NR 1 ^"; phenyl. 

R 13 and R 14 are independently selected from H; straight or branched Ci-6 alkyl; phenyl; 
C(=0)R 12 . 

30 

R 15 and R w are independendly selected from the group H; Ci* straight or branched alkyh 
phenyL 
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Yet a more preferred second embodiment of present invention comprises the group of 
compounds according to formula II 




or a pharmaceuticaJly acceptable acid addition salt thereof and me use of said compound in a 
C ' treatment of viral infection or to inanufectnre' a medicament to treat viral infection, wherein: 

R 1 is selected from phenyl substituted witix 0-3 R 6 ; (benzoannellated) 5 or 6 membered 
10 heterocyclic ring containing 1 -3 heteroatoms selected from the group O, N, and S, substituted 
with 0-2 R 6 ; 1-naphtbyi substituted witi* 0-3 R 6 ; 2-naphtbyl substituted with 0-3 R s . 

R 2 , R 4 and R 5 are hydrogen. 
15 X is selected from -CH2-; -CH(CH 3 )-; -CH 2 -CH 2 -CH 2S -OCTfe-CH*-; -CH-CH-CHj-. 

R 3 is selected from phenyl substituted wim 0-3 R 17 ; (benzoannellated) 5 or 6 membered 
k& aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S, 
substituted with 0-2 R 17 ; 1-naphthyl substituted with 0-3 R 17 ; 2-naphuiyl substituted with 0-3 
20 R 17 . 

R 6 and R 17 are independently selected from the group H; straight or branched C M alkosyj 
straight or branched alkyl; F; CI; Br; I; OH; CN; N0 2 ; NR 13 R 14 ; OCF 3 ; CF 3 ; C(=0)R 9 ; 
phenyl; ptenoxy; benzyl; hydroxymetbyl. 



25 



R 3 is selected from Bt OH; straight or branched alky I; straight or branched alkoxy, 
NR 15 R 16 ; phenyl 



10-Jutii 2003 0:10 A 16 326515 ^ Nr. 6636 P- 1 

c 

R D and R 14 are independently selected 6am H; straight Or branched alkyl; phenyl; 
C(=0)R 12 . 

R 13 and R 16 are independency selected ftom the group H; Ci-* Straight ot branched alkyl; 
5 phenyl. 



Most preferably the second embodiment of present invention comprises the group of 
compounds according to formula H 



10 



fc 5 



I.- 




or a pharcoaceutically acceptable acid addition salt thereof and the use of said compound m a 
treatment of viral infection or to manufacture a medicament to treat viral infection, wherein 



15 



* R l i$ selected from phenyl substituted with 0-3 R 6 ; 5 or 6 membered heterocyclic ring 
containing 1-3 heteroatoms selected from the group O, N, and S 9 substituted with 0-2 R 6 ; 1- 
£• ; naphihyl substituted with <K? R 6 ; 2-naphfhyl substituted with 0-3 R 6 . 

. "i 
20 R 2 .R 4 and R 5 are hydrogen. 

X is selected from -CH 2 -; -CH(CH3>; -CHz-CH^-CH^; -OCEfc-CHz-; -CH=CH^CH2-. 

R 3 is selected from pheayl substituted .with 0-3 R 17 ; 5 or 6 membered aromatic heterocyclic 
25 ring containing 1-3 heterostoms selected from the group 0„ N, and S s substituted -with 0-2 R 17 ; 
1-nsphthyl substituted wrt» 0-3 R 17 ; 2-naphmyl substituted with 0-3 R* 7 . 
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R 6 and R 17 ate independently selected from hydrogen; straight or branched alkcccyr 
straight or branched C w aliyi} F; CI; Br; I; OH; CN; NCfe; NR ,3 R 14 ; QCF*; CF ? ; C(=0)R 9 ; 



5 R* is selected from H; OH; straight or branched alkyl; straight or branched C w aJOtoxy; 
^*R** phenyl. 



R 13 and R 14 are independently selected fiom H; straight or branched atkyt "phenyl; 
C(=0)R 12 . 

10 

R 15 and R 16 are independently selected from the group U; Cue. straight or brushed alkyl; 
phenyl 

15 A third embodiment of present invention is a compound selected from the following group of 
compounds and its use in a treatment of viral infection or then: use to manufacture a 



5-(2,6-Diflnorobenzy^^ 
20 S-BenzyI-2-(2,6-difluoroph^ 
5-(2,6^ffluorobexizy9-2-pl^ 
5-Benzyl-2-phenyl-5iy-iimdaz^ 



2-Phenyl-5-(3-phenyl-propyl)-5^ 
25 5^2-Chlorobeai2yl)^^ 

5-(3 -Chlorobenz)d)-2 -pheny l-Sif-imida^f^S-clpyridiiie; 

5<4<^oroben2yI)-2-phenyl-5i^imidaz»[4^ 

5-(2-Methoxyben2yl)-2-phenyl-5i7^^ 

5<3-MethoxybeBzyl>2^ph 
30 5<4-Me1ko;^benzyl>2^ 

5<4-Methytben^l)-2-phenyl^^^ 

5-(3 -Fluatoben2yl}-2-phenyl^^ 

5-(4-Fluoroben^l)-2-phenyl-5if-inn 

5^4-Bromoben2yl)-2-phenyl-5iJ-^ 



phenyl; phenoxy; benzyl; hydroxymethyL 



medicament to treat a viral infection: 



2^2,6 -Dilluoiopheny^-S-pheneliiyl-SH-iinidazo [4, 5 -c]pyridine. ; 



12 
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4<2-PhenyL-5^-imid^ 

5-{4-CMorobeii3yl)-2-^^ hydrochloride; 



5 5<2-Naphthyhri^^ 

2-Pheayl-5^4-phejiyHra^ 

(R/S)-2-Phenyl-5-(l-ph^ 

5<1-Naphtbylmethy^ 
10 5^ 7 A-Tfi£hua^ 

5<4-Bromoben^ 
. S^4-Bromobenzyl)-2-(3-{^OT^ 

5-(4~Bromobeozyl)-2^^ 

5^4-Bromoben2yl)-2H3^^ 
15 S^4-Bromoben2yl)-2-£^^ 

5^4-Bromobemy^ ■ 

5-(4-Bromoben^l)-2^^ 

5^4-Iodabearzyl)-^^ 

5<4~Bromobenzyl)-2-(3-ffa^ 
20 5^4-Bramobenzyl^ 

5^4-Bromoben^l>2<3^ramo^^ 

5-(4-Bromobenzyl)-2-(3-me^ 
< 5-(4<:Horobeg[^ 

5-(4-CMorobenzyl}-2-(3^^ 
25 5-(2-Pheiioxy-efhyl)-2-phenyl-5ir-imida^ 

5-(3-Pheaiyl-prop-2^^^^ 

5-(44odobeilzyl)-2-(3-bromo^^ [4,5-c]pyridine. 

DESCRIPTION OF THE INVENTION 

30 

General Methods 
Chemistry 
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The compounds according to the mvenobn are conveniently prepared in two general steps." 
First, a (substituted) 3,4-dianrinopyridine (A) is reacted witii B to give imidazo[4,5- 
cjpyridhies C (scheme 1). If Y is COOH, then the cyclization is earned out under acidic 
catalysis (pteierably in polyphosphoric add at a temperature between 90 and 200 °C); other 
5 methods include reaction in 4N hydrochloric acid at reflux temperature or neat at a 
temperature between $0 and 180 °C (for aliphatic carboxylic acids). In the case of acid- 
— sensitive groups like aJkoxy or thiophene, the reactiont^^e-camed out in phosphorus 
oxychloride at a temperature between 70 and 120 °C. Alternatively, reaction with aldehydes 
(Y = CEO) or their bisulfite addncts under oxidative conditions (nitrobenzene, DDQ, 
io copper(P)acetete, Oi, sulfur etc.) gives hnidazo[4,5-c]pyridines C. O&er raefcods are the 
reaction of (substituted) 3>diammopyridines (A) with ormoesters (Y = CXpRh), anhydrides 
(J - • (Y = OCOOR) or acid halogenides (Y - COX), etc. 

Scheme 1: 



15 



R 2 




20 



The imidazo[4,5-o]pyridines C can be formulated in three tautomeric forms (Iff, 3& or 5H)> 
as shown in scheme 2. 

Scheme 2: 



14 




1H-C 3H-G 5H-C 



Substituents (R* R 4 and/or R 5 & H) can be introduced by two ways: t) either by cylization of 
an appropiately substituted 3,4-diaminopyridine A or n) by introduction of the substitueatCs) 

5 onto the imidazot^S-cJpyridJiie CL For example, halogens cam be introduced in position 7 of 
the iaudazo[4^-c]pyridine C by direct halogenation (R 5 = Bn with bromine in acetic acid or 
with NBS in acetic acid; R 5 = CI: with chlorine in acetic acid or with NCS in acetic acid). 
Another example is the direct nitration (R 5 = followed by reduction to give the amino 
group (R 5 = NH 2 ). Substituents hi position 4 of the itnida^o^S-clpyridixie C can be 

JO introduced* for example, via the corresponding inudazo[4 ? 5-c]pyridme N^oxides. 

The second and final step is the reaction of the iraidazo^S-cjpyridhies C with an alkylating 
agent D (R 6 « CJ, &T> etc*) in an appropiate solvent (preferably DMF) under addition of a base 
(preferably aqueous sodium hydroxide) at ambient temperature (scheme 3)* 




15 SCHEME 3: 

This reaction gives mixtures of three products (alkylation at the N 1 * N 3 or N 5 of the 
imidazo[4,5-«Jpyridiae C, respectively). For example, reaction of nmdazo[4,5~c]pyridine C 
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(R 1 = 2,6-difhiarQphenyi, R 2 = R 4 = R 5 = H) with 2,6hdifluorobenzyl bromide gave the 
following mixture (scheme 4): 

SCHEME 4i 




16 % 14 % GPRT1-8 (65 %) 

5 

This mixture can be separated by column chromatography (silica gel, ehienfc mixture of 
dichloroxnetitiane and methanol). The structures of the isolated components can then be 

i 

assigned by NMR spectroscopy (for example by one-dimensional NOE-techniques: 
irradiation at the CH2 resonance frequency; applying this to GPRTT-8 gives signal 
10 enhancements of the protons in positions 4 and 6 of the nnidazo[4 } 5-c]pyridiae ribgsystem) or 

l. 

by single crystal x-ray analysis. 



Alternatively, the crude reaction mixture can be recrystellised from an appropriate solvent 
(mixture), e.g. froi 
IS alkylated products. 



s 

(mixture), e-g. from a mixture of diisopropyl ether and ethyl acetate, to give the pure N 



MBTHODOLOGY FOR DETERMINATION OF ANTIVIRAL AND CYTOSTATIC ACTIVITY 

20 Antiviral and cytostatic activity are determined by the Methodology described below: 

Cells and viruses: Madin-Darbey Bovine Kidney (MDBK) cells were maintained in 
Dulbccco's modified Eagle medium (DMEM) supplemented with BVDV-free 5% fetal calf 
setum (DMEM&-FCS) at 37°C in a humidified* 5% CO* atmosphere. BVDV-1 (strain PE515) 
25 was used to assess the antiviral activity in MDBK cells. Vero cells were maintained in die 
same way as MDBK cells. Vera cells were infected with Coxsackie B3 virus (strain Nancy). 
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Anti-BVDV assay : Ninety-six-well cell culture plates were seeded with MDBK cells in 
DMEM-FCS so that cells reached 24 hr later cojafhiency. Then medium was removed and 
serial 5-fold dilutions of the test compounds were added in a total volume of 100 ul, after 
wbiclx fiie virus inoculum (100 ul) was added to each well. The vims faocuhon used resxtlted 

5 in a greater than 90% destruction of the cell monolayer after 5 days incubation at 37°C. 
Uninfected cells and cells receiving virus without compound were included in each asay plate. 
After 5 days, medium was removed and 90 \il of DMEM-FCS and 10 ul of MTS/PMS 
solution (Promega) was added to each welt Following a 2 hr mcubatfoa period at 37*C the 
optical density of the wells was read at 498 ran in 3 ipicroplate reader. The 50% effective 

10 concentration (EC50) value was defined as the concentration of compound that protects 50% 
of the cell monolayer from virus-induced cytopaflric effect 
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Examples 



Hie following examples illustrate the present Invention without being limited thereto. Part A 
represent the preparation of the compounds whereas Part B represents the pharmacological 
examples. 



20 PART A 
Example! 

Preparation Of 2-(2»6-Di&uorophenyI> 1 (3)#-imi4azc> [4,5-c]pyridine 

25 A mixture of the 3,4-diaromopyridine (2.00 g), 2,6-difluorobenzoic acid (1 equivalent) and 
polyphosphoric acid (50 g) was heated at 180°C for 4 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was 
neutralized by addition of solid Na^CQj. The crude product was collected by filtration, 
washed with water and dried. It was used in the next step without further purification. 

30 

Recrystallized from water; brownish crystals; mpt 189-190°C; yield: 60%; *H NMR C2O0 
MHz> DMSO-ds) 5 13.20 (br s, 1H, NH), 9.04 (br a, 1H, H4), 8,37 (br d, 1H, H6, J=5.4 Hz), 
7,7€-7.61 (m, 2H, H7/4'), 7.42-7.30 (m. 2H, H375'). 
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Example 2 

Preparation Of 2-Phenyl-l(3)J!f-imidazo[4,5^3pyridine (GPJN-10) 

A toixture of the 3,4-diammopyridme (2.00 g), benzoic acid (1 equivalent) and 
5 poryphosphoric aeid (50 g) was heated at 190°C for 3 h with stirring. 1 Then me mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was 
neutralized by addition of solid NaaCQj. The crude product was collected by filtration, 
washed with water and dried. It was used in the next step without farther purification. 

10 Recrystallized from water; off-white crystals; rap: 229-23Q°C; yield: 96%; l H NMR (200 
MHz, DMSO-ds) 5 8.95 (d, 1H, H4, 1-4.0 Hz), 8.31 (d, 1H, B.6, J=3.4 Hz), 8.28-8.17 (m, 2H, 
( ■■'. ' arom. H), 7.64-7.50 (m, 4H, arom. H). 



35 



Example 3 

Preparation Of 5^2 t 6^I>ifluarobenzyl)-2^ 
<GPRTI-8) 

2-{2,6-Diftoorophenyl)-l(3)^^ (0.500 g) was dissolved in dry DMF (5 

20 mL) and the resulting solution was cooled to 0°C. Aqueous 50% sodium hydroxide (1,5 
equivalents) was added and the mixture was stirred for 15 min. Then 2,6-difl.uorobenzyl 
bromide (1.2 equivalents) was added portionwise and me resulting mixture was stirred for 24 
h at room temperature. Finally, water (50 mL) was added, the precipitate was collected by 
filtration and dried to give the crude product mixture. 

25 

Recrystallized from ethyl acetate; colorless crystals; mp: 195-197°C; yield: 65%; *H NMR 
(200 MHz, DMSO-d 6 ) 5 9.08 (br s, 1H, H4), 8.09 (dd, 1H, H6, JN6.6, 1.7 Hz), 7.82 (d, 1H, 
H7, J=6.6 Hz), 7.63-7.46 (m, 2H, H474"), 729-7.13 (m, 4H, m'fSW/S^, 5.87 (s, 2H, 
CH 2 ); MS (BL. 70 eV) m/z 357 (M*, 77%), 338 (4%), 230 (11%), 127 (100%); AnaL 
30 (Cu>H u F.iN 3 ) calcd.: C 63.87%, H 3.10%, N 11.76%, found: C 63.83%, H 3.15%, N 11.63%. 

Example 4 

Preparation Of 5-Benzyl-2-(2,6~difluorophenyl>^ (GPJN-1) 
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Prepared as described in example 3 -from 2-(2,6-difrao*opJb^^^ 
cjpyridine (0.500 g) and benzyl bromide (0.444 g> 1.2 equivalents). 

S Recrystallized from a mixture of diisopropyl ether and ethyl acetate; off-white crystals; mp: 
180-481°C (degr.); yield; 30%; l H NMR (200 MHz, DMSO-ds).o 924 (br d, 1H. H4, J=l,5 
Hz), 8.25 (dd, 1H, H6, J=6.9, 1.5 Hz), 7.SI (d, 1H, H7, J=6.9 Hz), 7.60-7.33 (m> 6H, 

wnrarwarier), 7.2&-7.13 (m, 2H, H3V5'), 5.71 (s, 2H, ch 2 ). 

10 Examples ; 
Fixation Of 5-(2,6-DifruOTobe 

Prepared as described in example 3 from 2-phenyM(3)ff-imidazQ[4,5^yridme (0.500 g) 
and 2,6-difluorobenzyl bromide (0.636 g, 1.2 equivalents), 

is 

Recrystallized from a mixture of diisopropyl ether (25 mL) and ethyl acetate (60 mL); 
colorless crystals; mp: 214-216°C; yield: 64%; *H NMR (200 MHz, DMSO-ds) S 8.91 (br s, 
1H, H4), 8.39-8.32 (m, 2H, arom. H), 8.01 (dd. 1H, H6, JHJ.9, 1.5 Hz), 7.72 (d, 1H, H7, J=6.9 
Hz), 7.63-7.37 (m, 4H, arom. H), 7.30-7.16 (m, 2H, H375 *), 5.81 (s, 2H, GHz). 

Example 6 

Preparation Of S-Benzyl-2-phea^ (GPJN-4) 

Prepared as described in example 3 from 2-phenyl- 1 (3)£f-imidazo[4, 5-c]pyridine (0,500 g) 
25 and benzyl bromide (0.526 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (25 mL), ethyl acetate (50 mL) and 
memanol (4 mL); colorless crystals; mp: 214-216°C; yield: 33%; l H NMR (200 MHz, 
DMSO-de) S 9.09 (d, 1H, H4, J=1.4 Hz), 8.40-8J33 (m, 2H, arom H), 8.18 (dd, lH, H6, 
30 J=6.9, 1.4 Hz), 7.73 (d, 1H, H7, 1=63 Hz), 7.52-7.32 (m, 8H, arom. H), 5,66 (s, 2H, CHi). 

ExaiRRjie,,?. 

Preparation Of 2-(2,6^Dffiucffqpheiiyl)-5-p^^ (GPJN-2) 



20 
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Prepared as described in example 3 from 2-(2,6-difluorophenyi)- 1 (3)i?-iinidazo[4,5- 
c]pyridine (0.500 g) and 2-phenyletfc.yl bromide (0.480 & 1 2. equivalents). 

5 ReCrystallized from a mixture of diisopropyl ether (50 mL) and ethyl acetate (40 mL); off- 
white crystals; mp: 1S4-186°C (degr.); yield: 14%; *H NMR (200 MHz, DMSO-ds) 8 9.02 (br 
~ d, 1H, H4, J=1.4 Hz), 8.09 (dd, 1H, H6, J«6.7, 1.4 Hz), 7.74 (d, 1H, H7, J=6.7 Hz), 7.60-7.4S 

On, 1H, H4*), 7J4-7.12 (m, 7H, H37572 f 73''/4"/5 M /6«), 4.74 (t, 2H, N-CHz, J=7.4 Hz), 3.26 
(t,2H,CH 2 ,J=7.4Hz). 

10 

S i j j^l^^ 8 

( y. * Preparation Of 2«Fhea3ri-5<3«phea^^^ (GPJN-14) 

•» • 

Prepared as described in example 3 from 2-phenyl-l(3)H-imidazo[4,5^]pyridine (0.300 g) ' 
15 and l'bromo-3-phenyipiopane (0.367 g, 1.2 equivalents), 

Recrysfallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (7 mL); off- 
white crystals; mp: 44-46°C; yield: 44%; 'H NMR (200 MHz, DMSO-ds) 8 8.9S (d, IH, H4, 
J=1.4 Hz), 8.40-8.33 (m, 2H, arom. H), 8.09 (dd, 1H, H6, J=6.8, 1.4 Hz), 7.71 (d, 1H, H7, 
20 J=6£ Hz), 7.52-7.13 (m, 8H, arom. H), 4. 84 (t, 2H, N-CHa, J=7.2 Hz), 2.65-2.57 (m, 2H, 
CHi), 2.31-2.16 (m, 2H, CH 2 ). 

© Example 9 

Preparation Of 5-(2-CMorobeBzyl)-2-phenyl-5i?-irmdazo[4,5-c]pyridine (GPJN-7) 

25 

Prepared as described in example 3 from 2-phenyl-l (3)i?-imidazo[4 J^]pyridhie (0.300 g) 
and 2-cBlorobenzyl chloride (0.297 g, 12 equivalents). 

Recrystallized from a mixture of diisopropyl ether (25 mL) and ethyl acetate (65 mL); 
30 colorless crystals; mp: 224-225°C; yield; 52%; *H NMR (200 MHz, DMSO-ds) 6 8.99 (d, 1H, 
H4, J=l,6 Hz), 8.40-8.33 (m, 2H, arom. H), 8.10 (dd, 1H, H6, J^=6.7, 1.6 Hz), 7.75 (d, JUJ, H7, 
J=6.7Hz), 7.59-7.34 (m, 6H, arom. H), 7.18-7.12 (m, 1H, arom. H), S.80 (s, 2H, CH 7< ). 
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Example 10 

Preparation Of 5-(3<3ilorobenzyl>2-phenyi^^ (GPJN-8) 

Prepared as described in example 3 from Z^enyl-lCS^-irmdazo^-cjpyridine (O.300 g) 
5 aad3"-cMorob«i2ylbrcn3ide (0.379 g, 13 equivalents). 

RscrystalHzed from a mixture of diisopropyl ether (10 mL) and ethyl acetate (27 mL); 
colorless crystals; mp; 210-212°C; yield: 54%; 1 HNMR (200 MHz, DMSO-ds) 5 9.12 (d, 1H, 
H4, J=1.5 Hz), 8,39-8.32 Cm, 2H, arom. H), 830 (dd, 1H, H6, J=6.7, 1.5 Hz), 7.74 (d, 1H, H7, 
10 1=6.1 Hz), 7.61-7.38 (m, 7H, arom H), 5.66 (s, 2H, CH2). 

Example 11 . „. 

Preparation Of 5-(4~CMcrobenzyl>2-pheny^^ (GPJN-9) 

is Prepared as described in example 3 from 2^-phenyM (3)if-imidazo[4 5 5-c]pyridine (0300 g) 
and 4-chlorobenzyl chloride (0.297 g, 13 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and emyl acetate (24 mL); 
colorless crystals; mp: 211-2l2°C; yield: 55%; »H NMR (200 MHz, DMSO-d*) S 9.09 (d, 1H, 
20 H4, J=1.5 Hz), 8.40-8.33 (m, 2H, arom. H), 8.17 (dd, 1H, H6, J=6,9, 1.5 Hz), 7.73 (d, 1H, H7, 
J-6.9 Bs), 7.52-7.40 (m, 7H, arom. H), 5.66 (s, 2H, CH 2 ). 

Example 12 

Preparation Of 5-(2-Methoxybei]zyl)-2-phenyl-5^^ (GPJN-11) 



25 



Prepared as described In example 3 from 2-phenyl-l(3)if-imidazo[4,5-c]pyridme (0.300 g) 
and 2-metkoxybenzyl chloride (0.288 g, 13 equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (30 mL); 
30 colorless crystals; mp: 182-184°C; yield: 60%; l H NMR (200 MHz, DMSO-d<s) 5 8.94 (d, 1H, 
H4, 1=1.6 Hz), 8,39-832 (m, 2H, arom. H), 8.08 (dd, lH, H6, J=6.7, 1.6 Hz), 7.69 (d, 1H, H7, 
J=6.7 Hz), 7.51-7.29 (m, 5H, arom. H), 7.10-634 (m, 2H, arom. H), 5.61 (s, 2H, CH*), 3.84 
(s, 3H, OCHa). 
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Example 13 

Preparation Of 5^-Methoxyberizy^2-pheByl-5H^^ (GPJN- 12) 

5 Prepared as described in example 3 from 2-pheayI-l(3)ff-iimdazo[4,5HiJpyridtne (0.300 g) 
and 3-methaxybenzyl chloride (0.288 g, 1.2 equivalents). 

Reciystallized from a mixture of diisoprqpyl ether (10 mL) and ethyl acetate (23 ml*); 
colorless crystals; mp: 157-158°C; yield: 62%; l H NMR (200 MHs, PMSO-ds) 5 9-1 0 (d, 1H, 
10 H4, J=1.7 Hz), 8.40-8.33 (m, 2H, atom. H), S.18 (dd, 1H, H6, J=6.7, 1.7 Hz), 7.72 (d, 1H, H7, 
J=6.7 Hz), 7.52-721 (m, 4H, arom. H), 7.10-6.89 (m. 3H, atom. H), 5.61 (s, 2H, CH 2 ), 3.75 
G- (s, 3H, OCH3). 

Example 14 

15 Preparation Of 5-(4-MethaxybenzyD-2-phed^^^ (GPJN-13) 

Prepared as described in example 3 from 2-phcnyl-l(3)i7-imidazo[4 J 5-c]pyridiiis (0.300 g) 
and 4-methoxybenzyl chloride (0.288 g, 1.2 equivalents). 

20 RecxystalHzed from a mixture of ddisoptopyl ether (10 mL) and ethyl acetate (31 mL); 
colorless crystals; mp: 21 1-212°C; yield: 52%; >H NMR (200 MHz, DMSO-ds) 5 9.07 (d, 1H, 
H4, J=1.5 Hz), 8 J9-8.32 (m, 2H, arom. H), 8.16 (dd, 1H, H6, 7=6.9, 1.5 Hz), 7.70 (d, 1H, H7, 
& 1=6.9 Hz), 7.51-7.37 (m, 5H, arom. H), 6.99-6.92 (AA'BB", 2H, arom. H), 5.57 (s, 2H, CH 2 ), 
3.73(s,3H,OCH 3 ). 

25 

Exflmplft 15 

Preparation Of 5-(2-Memyibenzyl)-2-phe^ (GPJN-20) 

Prepared as described in example 3 from 2-phfniyl-l(3)i7-irrrjdazo[4,5-c}p3^dine (0300 g) 
30 and 2-memylbenzyI chloride (0.259 g, 1.2 eijuivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (44 ml.); 
colorless crystals; mp: 223-224°C; yield: 60%; J H NMR (200 MHz, DMSO-d*) S 8.93 (d, 1H, 
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H4»->«Ltf Bz)* 8.41-8J3 (m, 2H, arom. H), 8.04 (dd, 1^ H6, 1-6.7, 1.6 Hz), 7.75 (d, 1H, H7, 
J=6.7 Hz), 7,53-7.15 (m, 5H, arom. H), 6.92 (br d, 1H, arom. H, 1=7.0 Hz); 5.73 (s, 2H, CH 2 ), 
2.32(s,3E,CH3). 

5 Example 1ft 

Preparation Of 5-(3-Meftylbeii2yl>2-pnentf^ (GPJN-21) 

Prepared as described in example 3 from 2^herryI-l(3>H'-imi<iazo[4 i 5-c]pyridio.e (0.300 g) 
and 3-methylbenzyl chloride (0.259 g, 12. equivalents). 

10 

Reotystallized from a mixture of dusopropyl ether (10 mL) and ethyl acetate (15 roL); 
Q colorless crystals; mp: 183-185°C; yield: 46%; l HNMR (200 MHz; DMSO-de) 5 9.08 (d, 1H, 



H4, J=1.S Hz), 8.40-8.33 (m, 2H, arom. H), 8.16 (dd, 1H, H6. J=6.7. 1.5 Hz), 7.72 (d, ia H7, 



Fxftm ple 17 

Preparation Of 5-(4-Me%lbenzyl>2-phenyt^^ (GPJN-1S) 

Prepared as described in example 3 from 2-pbenyl-l(3)H-irnidazoj:4,5-c3pyridine (0.300 g) 
. 20 and 4~roemylbeGzyl chloride (0.259 g, 1 3, equivalents). 

Recrystallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (32 mL); 
t; colorless crystals; mp: 206-208«C; yield: 57%; 'H NMR (200 MBz> DMSO-d fi ) 8 9.07 (d, 1H, 
H4, J=l,5 Hz), 8.39-8.32 (m,2H, arom. H), 8.15 (dd, 1H, H6, J=6.7, 1.5 Hz), 7.71 (d, 1H, H7, 
25 J=6,7 Hz), 7.52-7.17 (m, 7H, arom. H), 5.60 (s, 2H, CHj), 2.28 (s; 3H, CH3). 

Example 18 

Preparation Of 5-(2-Fluorobenzy0-2-phenyl-5i?-imidazo[4 s 5-c]pyri (GPJN-1 7) 

30 Prepared as described in example 3 from 2-plienyl-l(3)a^mndazoC44-c3pyridine (0.300 g) 
and 2-fluorobenzyl bromide (0.349 g, 1 2 equivalents). 



J=6.7 Hz), 7.52-7. 14 (m, 7H, arom. H), 5.61 (s, 2H, CH 2 ), 2.29 (s, 3H; CH 3 ). 
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Recstysrallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (37 mL); 
colorless crystals; mp: 209-21 1°C; yield: 67%; *H NMR (200 MHz, DMSO-d$) 6 9.01 (br s, 
IH, H4), 8,41-8.33 (m, 23, arom. B), 8.06 (dd, IH, H6, J=6.8, 1.6 Hz), 7-74 (d, IH, H7, J=6.8 
Hz). 7.52-7.21 (m, 7H, arom H), 5.76 (s, 2H, CHj). 

5 

P.Tfltnp1fi19 

: Preparation Of 5<3 =FltfcTot?CT^1 ^2-p l j t a j, yl- JiT- agddazoC^T^-elpyg^^ 

Prepared as described in example 3 from 2-phenyi-l(3)if-imidazo[4^-c]pyridine (0300 g) 
10 and 3-flnorObenzyl bromide (0.349 g, 12 equivalents). 

A Rectystalnzed from a miatnte of diisopropyl ether ( 10 ^ ^ acetale < 34 

colorless crystals; mp: 228-230'C; yield: 55%; J H NMR (200 MHz, DMSO-d 6 ) 5 9.12 (d, 1H, 
H4, J-1.5 Hz), 8.41-8.33 (m, 2H, arom. H), 8.20 (dd, IH, H6, J=6.7, 1.5 Hz), 7.74 (d, 1H, H7, 
15 1=6.7 Hz), 7.52-7.15 (m,7H, arom. H) r 5.67 (s,2H,GH 2 ). 

Example 20 

Preparation Of S-(4-FIuorobenzyl)-2-pheny^ (GPJN-19) 

20 Prepared as described in example 3 from 2-pbenyl-l(3)ff-intia^[4 J 5-c]pyridine (0.30O g) 
and 4-fluorobenzyl chloride (0J267 g, 1.2 equivalents). 

(7 . Reocvatallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (19 mL); 
colorless crystals; mp: 205-206°C; yield: 56%; l H NMR (200 MHz, DMSO-de) 5 9.11 (d, 1H, 
25 H4, J^=1.7 Hz), 8.40-8.33 (m, 2H, arom H), 8. 18 (dd, 1H, H6, J=6.8, 1.7 Hz), 7.73 (d, IH, H7, 
J=6,S Ha), 7.61-7.37 (m, 5H, arom. H), 7.30-7.18 (m, 2H, arom. H), 5.64 (s, 2H, CHa). 

^R-if5mipte 11 

Preparation Of S-(4-tert-ButyI-benzyl>2^ (GPJN-16) 

30 

Prepared as described in example 3 from 2-phenyl-l(3)ff-inndazo£4,5-c3pyridine (0.300 g) 
and 4-tert-butylbenzyl bromide (0,419 g, 1.2 equivalents). 
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c • 

Recrysrtallized from a mixture of diisopropyl ether (10 mL) and ethyl acetate (23 mL); 
coladess crystals; n5>:2l3-215°C; yield: 49%; l HNMR<^00MHz,DMSCM3«)-5 9.07 (d, 1H, 
H4, >=1.6 Hz), 339-8.33 (m, 2H, arom. H), 8.17 (dd, 1IL H6, J=<6.7, 1.6 Hz), 7.71 (d, 1H, , H7, 
J=6.7 Kb), 7.53-7.3S (m, 7H» atom. H), 5.61 (s, 2H, CH?), 1.24 (s, 9H, (CHj}?)» 

5 

Example 22 

Prepaiadon Of 5^4-Bromobew^ 

Prepared as described in example 3 from 2-phenyl-l(3)£r-rrmdazo[4,5-c]r^ridirie (0.300 g) 
10 and 4-broraobenzyl bromide (0.461 g, 1.2 eqjrivalents). 

f >. Recrystellized from a mixture of diisopropyl ether (10 raL) and ethyl acetate (26 mL); 
colorless crystals; mp: 212-2l4*C; yield: 45%; J H NMR (200 MHz, DMSO-ds) S 9.09 (br s, 
1H, H4), 8.40-8.33 (m, 2H, arom. H), 8.17 (dd, 1H, H6" J-6.8, 1.5Hz), 7.73 (d, 1H, H7,>=6.8 
15 Hz), 7.64-7.58 (AA'BB\ 2H, arom. H), 7.52-7.37 (m 4 5H, arom. H), 5.64 (s, 2H, CHt). 

Examole23 

Preparation Of 4<2*Phenyl-5ff-iiridazo[4,5-c^ (GPJN-23) 

20 Prepared as described in example 3 from 2-phenyl-l(3)H-imidazo[4,5-c]pyridine (0300 g) 
aad4-bromometlryl-berizonimle (6.362 g, iil equivalents). 

<C; Recrystalljbzed twice from a mixture of diisopropyl ether (10 mL) and ethyl acetate (25 mL); 
pale orange crystals; mp: 93°C (degr.); yield: 34%; l H NMR (200 MHz, DMSO-d«) 8 9.10 (d, 
25 1H, H4, J=L5 Hz), 8.40-8.33 (m, 2H, arom. H), 8.18 (dd, 1H, H6> J=6S> 1.5 Hz), 7.9i-7.85 
(AA'BB 4 , 2H, arom. H), 7.75 (d, 1H, H7, J=6.9 Hz), 7.61-7.55 (AA'BB 4 , 2H, arom. H), 7.52- 
7.37 (m, 3H, arom. H). 5,77 (s, 2H, CHa). . 

pxarnp le24 

30 Preparation Of 5<4-T:riffltuoromerayl-be^ (GP5N-24) 

Prepared as described in example 3 from 2-phenyl-l(3>Fr-imidazo'[4 J 5-c]t^dme (0.300 g) 
and4-taifluorometlrylbenzyl bromide (0.441 g 7 1.2 equivalents). 



25 



lO-Juni 2003 9:21 ^2 16 326515 ^ Nr. 6685 - P. 32/60 

r ' . 

Recrystaflized frcmi a mixture of diisopropyi ether (10 mL) and ethyl acetate (20 mL); 
colorless crystals; jap: 230~232°C; yield: 50%; *H JlMR (200 MHz, DMSO-ds) 6 9. 12 (d, 1H, 
H4, J«L6 Hz), 8.40-833 (m, 2H, atom. H), S.19 (dd, 1H, H6, J-tf.9, 1.6 Hz), 7.81-7.73 (to, 
5 3H, aronL H} 5 7.65-7.59 (AA'BB 4 * 2H, 3*obl H) ? 7.53-7,38 (m, 3H, arom. H), 5.7S (s, 2H, 
CH^> 

Example 25 

Preparation Of 5<4-CUarobenzyl)-2-pheiiyl^ hydrochloride 
10 (GPJN-9xHCl) 

6 V 98 mg of 5-(4-chlmxHbenzy^ (GPJN-9) were dissolved 

ibex dry dichloromethane (18 mL) and to this solution was added one equivalent of HCl (1M in 
diethyl ether). After 2 hours the precipitate was collected by filtraticna and dried to give 70 % 
15 of the hydrochloride; colorless crystals; mp: 1 47-148X (degr.). 



Ex^tgple26 

Prep^ratioix Of 5-(5-Chloro-2Hldenylmefhyl^^ (GPJN-25) 

20 Prepared as described in example 3 from 2-pheayl~l(3)jff-^ (0300 g) 

and 2-<Aloixi-5-cMoromethyl-1faiophene (0.308 g, 13 equivalents). 

Reciystallized from a mixture of diisopropyl ether (20 mL) and- ethyl acetate (50 mL); off- 
wfeite crystals; mp: 215-21 6°C; yield: 39%; *H NMR (200 MHz, DMSO-d<>) 6 9.07 (d, 1H> 
2S H4, J=L5 Hz), 8.40-8.33 (m, 2H* arom. H), 8.19 (dd, 1H, H6, J=6.8, 13 Hz), 7-74 (d, 1H, H7, 
J=6.8 Hz), 7-55-7.37 (m, 3H, arom. H), 738 (d, 1H, thiophene-H, J«3.8 Hz), 7.08 (d, 1H, 
thiophene-H, J-3.8 Hz), 5.81 (s, 2H, CE&). 

Exantple 27 

30 Preparation Of 5-(2-Naphthylme^ (GPJK-26) 

Prepared as described in example 3 from 2^henyl-l(3)^-imidazo[4,5-c]pyridine (0300 g) 
and 2-bromoxnetbyl-n2phdxalene (0.408 g, 13 equivalents). ' 
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c 

Recrystallized from a mixture of efhyl acetate (20 mL) and ethanol (8 mL); colorless crystals; 
mp: 26rC; yield: 36%; l H NMR. (200 MHz, DMSOd$) S 9.17 (d, 1H, H4, JH1.7 Hz), 8.40- 
833 (m, 2H, arom. H), 8.23 (dd, 1H, H6, J=6.7, 1.7 Hz), 7,99-7.87 (m, 4H, arom. H), 7.74 (d, 
5 1H, H7, J=6.7 Hz), 7.60r7.37 (m, 6H, atom. H), 5.84 (s, 2H, CEfe). 

Preparation Of 2-Phenyl-5-(4-pheny^T^^ (GPJN-27) 

10 Prepared as described in example 3 from 2-phetryl-l(3)ff-mx[dazo[4^^]pyridine (0.300 g) 
and 1 »chlaro-4-phenylbutane (0.311 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl efcer (20 mL) and ethyl acetate (11 mL); 
colorless crystals; mp: 1 19-120°C; yield: 53%; l H NMR (200 MHz, DMSO-de) 8 8.95 (d, 1H, 
15 H4, J=1.4 Hz), 8.40-833 (m, 2H, arom. H), 8.07 (dd, 1H, H6, J=6i8, 1.4 Hz), 7.70 (d, 1H, H7, 
J=6.8 Hz), 7.52-737 (m, 3H, arom. H), 731-7.10 (ra, 5H, arom. H), 4.46 (t, 2H, Oh, J«7.1 
Hz), 2.62 (t, 2H, CHa, J-7.6 Hz), 2.00-1.85 (m, 2H, CH 2 ), 1.63-1.46 (m, 2H, CHz), 

Example 29 
20 Preparation Of 5-(3-Me1hyl-b^2^ 

Prepared as described in example 3 from 2-phenyl-l(3)^-hmdazo[4^-c]pyridme (0.300 g) 
and 4-bromo-2-ineaiylbTit-2-ene (0.275 g, 1.2 equivalents). 

25 Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (11 mL); off- 
white crystals; mp: 162463°C; yield: 58%; »H NMR (200 MHz, DMSO^d fi ) 5 8.86 (d, 1H, 
H4, 1=1.7 Hz), 8.40-833 (m, 2H, arom. H), 7.99 (dd, 1H, H6, J=6.8, 1.7 Hz), 7.71 (d, 1H, H7, 
J=6.8 Hz), 732-737 (m, 3H, arom. H), 5.57-5.47 (m, 1H, =CH), 5.06 (br d, 2H, CHz, J~7.4 
Hz), 1.86 (br s, 3H, CH 3 ), 1.77 (br s, 3H, CH 3 ). 
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Example 30 

Preparation Of 5-Etlryl-2-phenyl-5^-hmdazo[4 ) 5-c]pyriduie (GPJN-29) 
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Prepared as described in example 3 from 2-phenyl- 1 (3)#-jmldazo[43^;ipyridine (0.300 g) 
and etiiyl iodide (0388 g, 12. equivalents). 

JRs crystallized from a mixture of diisopropyl ether (5 mL) and ethyl acetate (12 mL); colorless 
5 crystals; mp: 1S8°C; yield: 22%; l H NMR (200 MHz, DMSO-d*) 5 8.96 (d, 1H, H4, J=1.6 
Hz), 8.40-8.33 (m, 2H, arom. H), 8.09 (dd, 1H, H6, J=6.8, 1.6 Hz), 7.71 (d, 1H, H7, J-6.8 
Hz), 732-7.36 (m, 3H, arom. H), 4.47 (q, 2H, CH* J«73 Hz), 1.52 (t, 3H, CH^ J=7.3 Hz). 

Exam ple 31 

10 Preparation Of 5^2-(I>iisopropylaimno)ethyl)^ (GPJN- 
30) 



15 



Prepared as described in example 3 from 2-pihenyi-l(3)^-miid8Z0[4 > 5^]pyridme (0300 g), 
and 2<diisopropylamirio)ethyl chloride hydrochloride (0.369 g, 1.2 equivalents). 



Reurystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (10 mL); 
colorless crystals; mp; 151-152°C; yield: 57%; l HNMR(200 MHz, DMSO-dc) $ 8.80 (d, 1H, 
H4, J^l.5 Hz), 839-833 (m, 2H, arom. H), 7.99 (dd, 1H, H6, J=6.8, 1.5 Hz), 7.67 (<L 1H, H7 } 
J=6.8 Hz), 7.51-736 (m, 3H, arom. H), 4.36 (t, 2H, CHa, J=5.4 Hz), 3.04-2.84 (m, 4H, 2 x CH 
20 and CH 2 ), 0.78 (d, 12H, 4 x CH 3 , J=6.6 Hz). 

g. Preparation Of 5-(4-Pyrfdylmethyl)"2-phenyl-5Zf-miidazo[4 s 5-c]pyridine (GPJN-3 1) 

is Prepared as described in example 3 from 2-phenyl-l(3)i7-irmdazo[4^-c]pyridme (0300 g), 
and 4-cMoromemyl-pyridine hydrochloride (0303 g, 1.2 equivalents). 

Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (15 mL); 
colorless crystals (hygroscopic); yield: 25%; *H 1SMR (200 MHz, DMSO-d$) S 9.09 (d, 1H, 
30 H4, J=1.6 Hz), 8.60-837 (m, 2H, pyridine-H2/6), 8,40-8.33 (m, 2H, arom. H), 8.17 (dd, 1H, 
H6, J=6.8, 1.6 Hz), 7.67 (d, 1H, H7, J=6.8 Hz) 4 7.52-737 (m> 3H, arom. H), 731-738 (m, 
2H. pyridine-H3/5), 5.74 (s, 2H, CEfe). 
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Krmrmle 33 

Preparation Ctf 5H2-FyridyImet]^l>2-pheiryl-5^^ (GPJN-34) 

Prepared as described in example 3 from 2rpheiryl-l(3)ff-irmtoo[4,5^3pyridine (0.300 g)» 
5 and 2-cMorome^l-pyridine hydrochloride (0.303 g, 1 2 equivalents). 

ftecTystallized from a mixture of diisopropyi ether (20 mi) and etbyj acetate (17 mL); 
colortess crystals; rnp: 102-103°C; yield: 44%; 1 H NMR (2O0 MHz, DMSO-dg) S"9.02 (d,lH, 
H4, JML.4 Hz), 833 (ddd, IH, pyridine-H6, 1.7, 0.8 Hz), 8.40-833 (m, 2H, arom. H), 
8.13 (dd, IH, H6, J=6.8, 1.4 Hz), 7.50-7.82 (in, IH, pyridme-H4). 7/72 (d, IH, H7, J=6,S Hz), - 
7.52-733 (m, 5H, arom. H), 5.79 (s, 2H, CH*). 



10 
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Rramplfe 34 

Preparation Of 5-(3-Pyridyimemyl)-2-ph^ (GPJN-35) 

prepared as described in example 3 from 2-phenyl-l(3)^-iimd3zo[4 t 5-c3pyridme (0.300 g), 
and 3-cMQrometliyl-pyridine hydrocMoride (0.303 g, 1 2 equivalents). 

Reraystallized from a mixture of diisopropyi ether (20 mL) and; emyl acetate (41 mL); off- 
20 white crystals; mp: 53°C (degr.); yield: 46%; l H NMR (200 MHz, DMSO-d$) 5 9.14 (d, IH, 
H4, J-1.6 Hz), 8.76 (br d, IH, pyridine-H2), 8.57 (dd, IH, pyridme-H6, J=4.8, 1.6 Hz), 8.40- 
8.33 (m, 2H, arom. H), 832 (dd, IH, H6, J=6.8, 1.6 Hz), 7.90-7.84 (m, IH, pyridme-H4), 
7.74 (d, IH, H7, J=6.8 Hz), 7-52-7,38 (m, 45H, arom. H), 5.71 (s, 2H, CH 2 ). 

25 Example 35 

Preparation Of 2-Phmyl-5-(4-phfinyl-benzy^ (GPJN-32) 

Prepared as described in example 3 from 2^henyl-l(3)iy-imidazo[43-cl P yridine (0.300 g) 
and 4-cbiOromethyl-bn7henyi (0374 g, 1.2 equivalents). 

30 

RecrysteUized from a mixture of emyl acetate (50 mL) and emanol (1.5 mL); colorless 
crystals; mp: 247-248«C; yield: 65%; l H *!MR (200 MHz, PMSO-d<0 § 9.14 (<fc IH, H4, 
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J«1.4 Hz), 8.40-8 J3 (m, 2H, arom. H), 8.22 (dd, 1H, H6, J=6.8, 1.4 Hz), 7.75 (d, 1H, H7, 
J=6.8 Hz), 7.72-7.30 (m, 12H, arom. H), 5.71 (s, 2H, CH 2 ). 

Example 36 

5 Preparation Of (F/S)-2-Fhenyl-5-( 1 -pIienyl^tIiyl)-5^-iraida2ror4,5^]pyridiiie (GPJN-33) 



Prepared as described in example 3 from 2-phenyl-l(3)F"imidazo[4,5-c3pyridine (0.300 g) 
and (R/S>l-plienyIemyl bromide (0.341 g, 1.2 equivalents). 

10 Reciystaffized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (40 mL); 
colorless crystals; nop; 190-192°C; yield: 57%; 'H NMR (200 MHz, DMSO-ds) 5 9.13 (d, 1H, 
O H4, J«1.6 Hi), 8.39-8.33 (m, 2H, arom. H), 8.19 (dd, 1H, H6, J=6.7, 1.6 Hz), 7.70 (d, HL H7, 
J=6.7 Hz), 7.53-7.31 (m, 8H, arom. H), 6.01 (q, 1H, CH, J=7.0 Hz), 2.04 (d, 3H, CH3, J=7.0 
Hz). 

15 

Kxam pla 37 

Preparation C>f 5-(l-NaplitMnreibyl)-^^^ (GPJN-36) 

Prepared as described in example 3 from 2-phenyI-l(3W-iimdazoE4,5-c3pyndine (0.300 g) 
20 and 1 -chloromethyl-naphthalene (0.326 g, 1.2 equivalents). 

Recrystalllzed from a mixture of diisopropyl ether (10 mL) and ethyl acetate (45 mL) ; 
colorless crystals; mp: 191°C; yield: 73%; *H NMR (200 MHz, DMSO-ds) 5 9.08 (d, 1H, H4, 
J=l,5 Hz), 8.39-8.33 (m, 2H, arom. H), 8.23-8.15 (m, 2H, arom. H), 7.75 (d, 1H, H7, J=6.8 
25 Hz), 7.68-7.37 (m, 6H, arom. H), 7.25 (br d, 1H, arom. H, 1=6.6 Hz), 6.22 (s, 2H, CHj.). 

Example 38 

Preparation Of 5-(Cyclohexylmemyl)-2-ph^ (GPJN-37) 

30 Prepared as described m example 3 from 2-phenyl- 1 ($)H- imidazo [4, 5-c]pyridirie (0.300 g) 
and cyclohexylmeQryl bromide (0.327 g, 12. equivalents) with heating at 80°C. 
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Recrystallized from a mixture of dfiisopropyl ether (20 mL) and eflryl acetate (14 mL); 
colorless crystals; mp: 1 88- 189°C; yield: 36%; 'HNMR (200 MHz, DMSO-d*) 5 8.89 (d, 1H, 
H4, J=L5 Hz), 8.39-8.33 (m 2H„ axom H), 8.03 (dd. 1H, H6, J=6.6, 1.5 Hz), 7.69 (d, 1H, H7, 
J=6.6 Hz), 7.52-7.37 (m, 3H, arom. H), 4.28 (d, 2H, CSa, 1-7.4 Hz), Z02-0.92 (m, 11H, ' 
5 cyclohexyi H). 

Kxampte39 

Preparation Ctf 5;{3-MerayI-l-butyi>2-p^^ (GPJN-38) 

jo Prepared as described in example 3 from 2^heiryl-l(3)H-miidazo[4^-c]pyridme (0.300 g) 
and l-bromo-3-methyitmtane (0.279 g, 1.2 equivalents). 

RecryStallized from a mixture of .diisopropyl ether (20 mL) and emyl acetate (17 mL); 
colorless crystals; mp: 207*C; yield: 37%; *H NMR (200 MHz, DMSO-d*) 5 8.96 (d, 1H, H4, 
15 J-1.5 Hz), 8.40-8.34 (m, 2H, atom. H), 8.09 (dd, 1H, H6, J=6.8, 13 Hz), 7.70 (d, 1H, H7, 
J=6.8 Hz), 7.52-7.37 (m, 3H, arom. H), 4.45 (t, 2H, CH 2 , J=*7.4 Hz), 1.87-1.75 (m, 2H, CB& 
1.53 (hept,lH,CH,J«6.6 Hz), 0.94 (d,61L(oCH3)2). . 

Thrftttt pTe 40 

20 Preparation Of S-(4-ttuorobej^l>2<2,6-di^^ (GPJN- 
39) 

i 

. Prepared as described in example 3 from 2-(2 5 6-difhiorophenyl)-l(3)^-iiiiidazo[4,5- 
cjpyridine (0300 g) and 4-fluorobenzyl chloride (0.225 g, 1 2 equivalents). 
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Recrystallized from a mixture of diisopropyl efcer (10 mL) and ethyl acetate (10 mL); off- 
white crystals; mp: 104-105 d C; yield: 48%; *H NMR (200 MHz, DMSO-d«) 5 9.26 (d, 1H, 
H4, J=IA Hz). 8.26 (dd, 1H, H6, J=6.8 t 1.4 Hz), 7.81 (d, 1H, H7, J=6<8 Hz), 7.61-7.45 (m, 
3H, arom. H), 7.30-7.13 (m, 4H, arom. H), 5.69 (s, 2H, CH 2 ). 

Example 41 

Preparation Of S-(2,4-Dmuorobetol)-2^ 
(GPJN-40) ■ 
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Prepared as described in example 3 fiom 2^,6-di£hiQrophOTyl>l(3^ 
cjpyridine (0300 g) and 2,4-difluorobenzyl bromide (0322 g, 1 .2 equivalent). 

5 Reciystallised from a mixture of diisopropyl ether (10 mL) and ethyl acetate (8 mL); off- 
white crystals; mp: 186-188°C; yield: 29%; J HNMR (200 MHz, DMSO-ds) 5 9.16 (br s, 1H, 

H3), 8J8 (dd 3 1H, Hfi, 13 Hz), 7782 (d> 1H, U7 3 Hz), 7.64-7.11 (m, 6H, atom. r " 

H),5.78(s,2H,CH 2 ). 

10 Exatnple42 

Preparation Of 2-(2,6-Diflnorophenyr)- 5<2/t,6-tifluorobeB2^^^ 
(GPJN-41) 

Prepared as described in example 3 from 2-(2,6-difluoroplienyl> 1 (3)2?-imidazQ[4,5 - 
. 15 c]pyridine (0.200 g) and 2 A^tnflTOrobenzyl bromide (0.234 g, 1 2, equivalents), 

Recrystallized ftom a mixture of diisopropyl ether (10 mL) and ethyl acetate (8 mL); off- 
white crystals; mp: 186-187*C; yield: 26%; *H NMR (200 MHz, JPMSO-d*) 5 9.06 (br s, 1H, 
H4), S.08 (dd, 1H, H6, 1.6 Hz), 7.81 (d, 1H, H7, J=6.8 Hz), 7.61-7.46 (m, IB* H4'), 

20 7.42-7.13 (m, 4H 9 H37573"/5") # 5.82 (s, 2H, CBfe). 



Exag^le43 

f v Preparation Of 5^4-Bromoben2yl)-2-e^ (GPJN-48) 

25 A mixture of the 3,4-diaminopyridine (L00 g) } propionic acid (1 equivalent) and 
polyphosphate acid (25 g) was heated at 150°C for 1 h and then at 190°C for 2 h with 
Stilling. Then the mixture was cooled to ambient temperature and poured into ice/water. The 
resulting mixture was made alkaline by addition of 2N NaOH and extracted with etibyi acetate 
(100 mL) six times. The combined organic phases were dried (Na 2 S0 4 ) and evaporated to 

30 give the crude product, which was recrystallized from ethyl acetate (1 00 mL) to give 56% of 
2-ethyl-l (3)H^imida2G[4^Hj]pyxidine as a white powder. 

2-EttayM(3)/y-^ (0.245 g) was dissolved in dry DMF (6 mL) and the 

resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 equivalents) was 
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added and the mixture was stirred for 15 min. Then 4-brcmobenzyi toconride (1-2 equivalents)' 
was added portionwise and die resulting mixttne was stirred for 24 h at room temperature. 
Finally* water {50 mL) was added, the precipitate was collected by filtration and dried to give 
the crude product mixture. 

5 

RecrystalKzed from a mixture of diisopropyl ether (10 mL) and ethyl acetate (6 mL); off- 
white crystals; mp: 149-151«C (degr,); yield: 47%; l H NMR (200 MHz, DMSO-ds) 5 8.89 (d, 
1H, H4, J=1.S Hz), 8.09 (dd, 1H. H6, J=6.8, 1.5 Kz), 7.62-7.54 <m, 3H, arom. H), 7.39-7.32 
(AA'BB% 2H, arom. H), 5.60 (s, 2H, CBj\ 2.84 (q, 2H, CH* J=7.5 Hz), 1.30 & 3H, CH 3 , 
10 J=7.5 Hz). 

(. ; ". Ift-gam pta 44 

Preparation OT5-{4-Bromobeiizyl)-2-(2^^^ (GPJN-54) 

15 A nustore of the 3,4-diamtoopyridine (1.00 g), 2-chlorobenzoio acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190°C for 3 h wim stirring. Then me mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was made 
alkaline by addition of 2N NaOH and the resulting precipitate was collected by filtration and 
dried. The crude product was recrystallized torn a mixture of water (100 mL) and efhanol (17 

20 mL) to give 67% of 2^2-cmlorophenyI>l(3)&^ as an off-white 

powder. 

l^^oropheny^-KS^-innd^o^^^clpyridme (0.383 g) was dissolved in dry DMF (10 
mL) and the resulting solution was cooled to 0*C. Aqueous 33% sodium hydroxide (1.5 
25 equivalents) was added and the mixture was stirred for 15 min. Then 4-hromobenzyl bromide 
(1.2 equivalents) was added portionwise and the resulting mixture was stirred for 24" h at room 
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product. 

30 Recrystallized from a mixture of diisopropyl emer (20 mL) and ethyl acetate (25 mL); pale 
orange powder, mp: 19<MB£°Q yield: 33%; l H NMR (200 MHz, DMSO-ds) 8 9.21 (d, 1H, 
-H4, J-L6 Bz), 8.22 (dd, 1H, H6, J=6.8, 1.6 Bz), 8.09-8.02 (m, 1H, arom. H), 7.80 (d, LB, H7, 
J=6.8 Hz), 7.65-7.51 (m, 3H, arom. H), 7.46-738 (m» 4H, arom. H), 5.67 (s, 2H, CH 2 ). 
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Example 45 - . - - 

Preparation Of 5-(4~Bromoben2yl)-2^ (GPJN-55) 



5 polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was 
Ceded to ambient temperature and poured into ice/water. The resulting mixture was made 
alEa£s$ by addition oONT^OHliMIbte resulting precipitate was collected by filtration aaxt 
dried. The crude product was recrystallized from a mixture of water (100 mL) and ethanol 
(180 mL) to give 63% of 2-(3^hlorophenyI>l (3)ff-i^ as a white 

10 powder. 

C': 2-(3-Cbl<nXjphmyfy^ (0383 g) was dissolved in dry DMF (10 

mL) and the resulting solution was cooled to 0*C Aqueous 33% sodium hydroxide (L5 
equivalents) was added and the mixture was stirred for 15 miiu Then 4-fcromobeozyl bromide 
15 (L2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product 

Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (45 mL); 
20 colorless powder, mp; 155-1S7*C; yield: 42%; X HNMR (200 MHz, DMSO-ds) 5 9.16 (d, 1EL> 



H4, J=1.5 Hz), 8.35-8,28 (m, 2H, arom* H), 8.20 (dd, 1H, H6, 1.5 Hz), 7.80 (d, 1H, H7, 

J=6,9 Hz), 7-64-7.38 (m, 6H, arom. H), 5.66 (s, 2H, CH 2 ). 



25 Preparation Of 5-(4-Bromobejazyl)^^ (GPJN-56) 

A ttidixture of the 3,4-diaminopyridine (LOO g) 3 4-chIorobenzoic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water, The resulting mixture was made 
30 alkaline by addition of 2N NaOH and the resulting precipitate was collected by filtration and 
dried. The crude product was recrystallized from a mixture of water (100 mL) and ethanol 
(110 mL) to give 47% of 2-(4-cMorophenyl)-l(3^ as a colorless 

powder. 



A mixture of the 3 ? 4-diaminopyridine (LOO g), 3 -chlorabenzoic acid (1 equivalent) and 



Example 46 
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2<4-CMGrophmyiH(3)i?4mi^ (0.383 g) was dissolved in dry DMF (10 

mL) and the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 
equivalents) was added and the mixture was stinted for 15 inin. Then 4-bromobenzyl bromide 
(j^ equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
5* temperature. Finally, water (80 mL) was added, me precipitate was collected by filtration and 
dried to give the crude product. 

Recrystallized from a. mixture of diisopropyl ether £0 niL) and ethyl acetate (25 mL); off- 
white powder; mp: 214-215*C; yield: 67%; l H NMR (200 MHz/DMSO-ds) 8 9.13 (d> 1H, 
10 H4, J=L6 Hz), 839-8.32 (AA'BB% 2H, arom. H), 8.18 (dd, 1H, H6, J=6.9, 1.6 Hz), 7.64-7.58 
(AABB', 2H, arom. H), 7.56-7.49 (AA'BB% 2H, arom. H)» 7.44-7.38 (AA'BB', 2H, arom. 
C'\ H)i5.65(3,2H,CHi). 

Vxam pie 47 
is Reipattifan Of 

A mixture of the 3,4-diammopyridine (1.00 g), picolinic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190'C for 3 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was made 
alkaline by addition of solid NaOH and the resulting precipitate was collected by filtration 
and dried The crude product was recrystallized from a mixture of water (50 mL) and ethanol 
(7 mL) to give 55% of 2-(2-pyridyl>l(3)tf-m^^ as an off-white powder. 

2-^-rVi<iyl)-l(3)^- i ^ dazt> t 4 » 5 " c 3Py ridine t 0 * 327 g) ™ dissolved 111 DMF (1 ° md 
the resulting solution was cooled to <fC Aqueous 33% sodium hydroxide (1.5 equivalents) 
was added and the mixture was stirred for 15 ruin. Then 4-bromobenzyl bromide (1.2 
equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
temperature. Finally* water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crade product 

Recrystallized from a mixture of ethyl acetate (75 mL) and ethanol (lO mL): pale brown 
crystals; mp: 256-258°C; yield: 43%; l H NMR (200 MHz, DMSO-d*) 8 9.21 (d* 1H, H4, 
JHL4 Hz), 8.68 (ddd, IH, pyridme-H6), 8.40 (ddd, 1H, pyridine-H), 8.20 <dd, 1H, H6, 1=6.8, 



20 



25 
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1.4 Hz), 7.89 (ddd, Ht pyridine-H), 7.79 (d, 1H, H7, J=6.8 Hz), 7.65-7.58 (AA*BB% 2H, 
arom. H), 7.45-737 (m, 3H, arom. H), 5.68 (s, 2H, CH 2 )- 

Exqinp_le4g 

5 Preparation Of 5-(4~Brcmioben2yl)-^^ (GPJN-57) 



A mixture of the 3,4-chaminopyridine (1.00 g), nicotinic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190*0 for 3 h with stfcrhjg. Than the mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was made 
10 alkaline by addition of solid NaOH and the resulting solution was evaporated. The residue 
was extracted twice with ethyl acetate (2 x 200 mL) and the combined organic phases were 
( ' \; ; dried (Na2S0 4 ) and evaporated. The crude product, thus obtained, was xeqrysteJO&zed from a 
mixture of ethyl acetate (50 mL) and ethanol (13 mL) to give 34% of 2<3-pyridyl)-l(3)ff- 
imidazo[4^-c]pyridine as an off-white powder. 

. 15 

2^3-Pyri<frl>-l(3)^ (0.327 g) was dissolved in dry DMF (10 mL) and 

the resulting solution was cooled to Q°C. Aqueous 33% sodium hydroxide (1.5 equivalents) 
was added and flie mixture was stirred for 15 min. Then 4-brcanobenzyl bromide (1.2 
equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
20 temperature, Finally* water (80 mL) was added, the precipitate was collected by ffttxatfcft. and 
dried to give the crude product. 

( Recrystalli2ed from a mixture of diisopropyl ether (10 mL), ethyl acetate (75 mL) and ethanol 
(20 mL); pale yellow powder; mp: 270-272°C; yield: 40%; L H NMR (200 MHz, DMSQ-d$) S 
25 9A9 (m» 1H, pyridine-H2), 9.18 (d, 1H, H4, J-I.S Hz), S.65-8.60 (m, 2H, arom. H), 8.21 (dd, 
1H, H6, J=6.8, US Hz), 7-79 (d, 1H, H7, J=6.8 Hz), 7.65-7.58 (AA'BB% 2H, aram. H), 7.54- 
73S (m, 3H, arom. H), 5.66 (s, 2H, CH 2 ). 



BTcanrplej ?, 

30 Preparation Of 5^4-Brcxaobenz^ (GFJN-49) 

A mixture of the 3 >4^ajawnopyDdine (LOO g), isoniootinic acid (1 equivalent) and - 
polyphosphoric acid (25 g) was heated at 190°C for 3 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water, The resulting mixture was made 
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alkaline by addition of solid NaOH and the resulting precipitate was collected by filtration 
and dried. The crude product was recrystallized from water (55 mL) to give 84% of 2-(4^ 
pyri^l)- l(3W-iinida2o[4,5K;]pyridine as a pale orange powder. 

5 2<4-Pyridyl>l(3)£f-inndazo[4,5K;]pyridine (0.327 g)was dissolved in dry DMF (11 mL) and 
me resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 equivalents) 
was added and the mixture was stirred for 15 mm. Then 4-bromobenzyl bromide (1.2 
Bquivalente) was added portionwise and the resulting mixture was stirred for 24 h at room 
temperature. Finally, water (80 mL) was added, me precipitate was collected by filtration and 

10 dried to give the crude product 

Recrystallizea from a mixture of dfisopropyt ether (10 mL) and ethyl acetate (75 mL); pale 
brown powder; mp: 190-194«C (degr.); yield; 40%; l H NMR (200 MBs, DMSO-ds) 8 92.5 
(d, 1H, H4, J=L4Hz), 8.70-8.67 (m, 2H, pyridine-H2/6), 8.25-8,20 (m, 3H, atom, H), 7,83 (d, 
15 1H, E7, J=6.S HzX 7.64-7.58 (AA'BB', 2H, arom. H), 7.45-7.39 (AATJB*, 2H, atom. H), 
5.68(8,211^2). 

Bxamme 50 

Preparation Of 5-(4-Bromobenzyl>2-(2-to (GPJN-53) 



20 



A mixture of me 3,4-diammopyridine (1.00 g), miophene-2-carboxyIic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190'C for 3 h with stirring. Then the mixture was 
cooled to ambient temperature and poured into ice/water. The resulting mixture was 
neubaKzed by addition of solid NaOH and the resulting precipitate was collected by filtration 
25 and dried The crude product was ^crystallized from a mixture of water (50 mL) and efhanol 
(25 ml) to give 30% of 2-(2-mienylH(3)ff-ir^^ 88 ^ Q y ellow crystals ' 

2-(2-ThienyI>l(3)Zy-imidazo[4 t 5-c]pyridme (0.335 g) was dissolved in dry DMF (10 mL) m& 
the resulting solution was cooled to 0 D C. Aqueous 33% sodium hydroxide. (1.5 equivalents) 
30 was added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide (L2 
equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
temperature. Finally; water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product. 



37 



10-Juni 2D03 9:27 A) 2 18 3265IS ^ Nr. 6685 P. »*/60 

c . 

RecrystaUxzed from ethyl acetate (70 mL); pale yellow powder; mp: 230-231 °Q yield: 24%; 
*H NMR (200 MHz, DMSO-d*) S 9.01 (d, 1H, H4, J^1.5 Hz), 8.16 (dd, 1H, H6, J=6.8, 1.5 
. Hz), 7.81 (dd, 1H, imopfcene-H, 1=3.6, 1.4 Hz), 7.67 (d, 1H, H7, J=tf.8 Hz), 7.64-7.57 (m, 3H, 
. atom. H), 7.43-7.37 (AA'BB', 2H, arom> H), 5.63 <s, 2H, CEfe). 

5 

Example 51 

Preparation Of 2-Benzyl-5-(4-bromobenzyl)-^ (GPJM-67) 

A mixture of the 3,4-diammopyridine (1.00 g), pheixylacetic add (1 equivalent) and 
10 polyphosphoric acid (25 g) was heated at 120"C for 1 h and then at 150°C for 12 h with 
stirring. Then the mixture was cooled to ambient temperature and poured into ice/water. Hie 
; resulting mixture was made alkaline by addition of solid NaOH and the resulting precipitate 
was collected by filtration and dried. The crude product was re crystallized from a mixture of 
diisopropyi ether (20 mL) and ethyl acetate (76 mL) to give 57% of 2-benzyM(3)ff- 
15 inridazo[4,5-c]pyridine as a colorless powder. 

2-BenzyI-l(3)ff-inndazo[4 ? 5-c]pyridme (0.500 g) was dissolved in dry DMF (5 mL) and the 
resulting solution was cooled to 0°C Aqueous 33% sodium hydroxide (1.5 equivalents) was 
added and the mixture was stirred for 15 min. Then 4-bromobenzyl bromide (1.2 equivalents) 
20 was added portionwise and the resulting mixture was stirred for 24 b. at room temperature. 
Finally, water (80 mL) was added, the precipitate was collected by filtration and dried to give 
the crude product 

Recrystallized from a mixture of etiryl acetate (50 mL) and ethanol (6.5 mL); pale yellow 
25 powder; mp: 232-233°Q yield: 46%; 'H NMR (200 MHz, DMSO-ds) 8 8.94 (d, 1H, H4, 
JN1.4 Hz), 8.10 (dd, lH; H6, J=6.8, 1.4 Hz), 7.61-7.39 (m, 3H, arom. H), 7.38-7.10 (m, 7H, 
atom. H), 5.65 (s, 2H, 5-CHa), 4.17 (s, 2H, 2-CH 2 ). 

30 Preparation Of 5-(4-Bromobenzyl)-2-(l-:napl^ (GPJN-62) 

A mixture of the 3,4-diairunopyridme (1.00 g), 1-naphthoic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190 P C for 3 hours with stirring. Then the mixture 
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was cooled to ambient temperature and poured into ice/water. The resulting mixture was 
made alkaline by addition of solid NaOH and the resulting precipitate was collected by 
filtration and dried. The crude product was recrystafflzed from a mixture of water (100 raL) 
" and edjanol (130 mL) to "give 47% of 2-(l-naphthyl)- l(3)^-mntoC4 > 5K;]pyridme as an off- 
5 white powder. 

2<l-Naph&yi>l(3)#-inudaz^^^ (0.409 g) was dissolved in dry DMF (10 mL) 

and me resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 
equivalents) ^ added and die mixture was stirred for 1 5 min. Then 4-hromobenzyl bromide 
10 (L2 equivalents) was added portionwise and the resulting mixture was stirred for 24 h at room 
- temperature. Finally, -water (80 mL) was added, the precipitate was collected by filtration and 
f';r dried to give the crude product. 

. Recrystallized fiora a mixture of diisopropyl ether (10 mL), ethyl acetate (50 mL) and ethanol 
15 (5 mL)? pale yellow powder, mp: 210-213'C (degr.); yield: 22%; *H NMR (200 MHz, 
DMSO-d*) S 9.73 (m, 1H, atom. H), 922 (d, 1H, H4, J=1.6 Hz), 8.52 (dd, 1H, arom. H, 
I==7.2, 1 A Hz), 8.23 (dd, 1H, H6, J-6.8, 1 .6 Hz), 8.03-7.95 (m, 2H, arom. H), 7.83 (d, 1H, H7, 
J=6.8 Hz), 7.65-7.41 (m, 7H, arom. H), 5.68 (s, 2H» CHz). 

20 Example 53 

Preparation Of 5-(4-Bromobenzyl>2-(2-naphihy r>5if-innd^o[4^]pyridine (GPJN-63) 

Q. A mixture of Ine 3,4-diaininopyridine (LOO g), 2-naphthoic acid (1 equivalent) and 
polyphosphoric acid (25 g) was heated at 190°C for 3 hours with stirring. Then the mixture 
25 was cooled to ambient temperature and poured into ice/water. The resulting mixture was 
made alkaline by addition of solid NaOH and the resulting precipitate was collected by 
filtration and dried. The crude product was recrystallized from a mixture of water (100 mL) 
and ethanol (400 mL) to give 28% of 2-(2-naphthyl>l(3)iy-mndazo[4,5^]pyri as an off- 
white powder. 
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2-(2-Naphthyl^l(3)iT-inndazo[4,5-c]pyridme (0.409 g) was dissolved in dry DMF (10 mL) 
and the resulting solution was cooled to 0°C. Aqueous 33% sodium hydroxide (1.5 
equivalents) was added and me mixture was stirred for 15 min. Then 4-bromobenzyI bromide 
(1.2 equivalents) was added portionwise and 1he resulting mixture was stirred for 24 h at room 
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temperature. Finally, water (80 mL) was added, the precipitate was collected by filtration and 
dried to give the crude product 



Recrystallized from a mixture of diisopropyl ether (20 mL) and ethyl acetate (60 ml); pale 
orange powder; mp: 133-138°C (degr.); yield: 52%; l HTMMR (200 MHz, DMSO-d«) 5 9.13 
(d, 1H, H4, J=1.4 Hz), SS3 (br s, 1H, arom. H), 8.51 (dd, 1H» arom. H, J=8.6, 1.6 Hz), 8.19 



Tdd, fBt H6, *=6.7, 1.4 Hz), 8.10-7.90 (m, 3H, arom. H), 7.76 <d, 1H, H7, J=-6\7 Hz), 7.657 
7.50 (m, 4H, arom. H), 7.52-739 (AA'BB', 2H, arom. H), 5.67 (s, 2H, CEfc). 
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PARTS 



15 Anti-BVDV (strain PB5 1 5) activity in MDBK calls 



u»ompouna 




tv^d (ug/rmi; 


CCrgo (jig/ml). 


* CI 

SI 


GPJN-1 


4 


0.240 


>83.3 


>345 


GPJN-2 


7 


>100 


>100 


1 


GPJN-3 


5 


0.060 


60 


1003 


GPJN-4 


6 


0.040 


46 


1144 


GPJN-7 


9 


0.042 


22 


525 


GPJN-8 


10 


0.086 


S1 • 


592 


GPJN-9 


11 


0.049 






GPJN-9 xHCJ 


25 


0.016 






GPJN-11 


12 


0.032 


36 


1135 


6PJN-12 


13 


0.059 


56 


949 


GPJN-13 


14 


0.043 


45 


1058 


GPJN-14 


6 


0.070 


40 


573 . 


GPJN-15 


17 


0.009 


29 


3079 


GPJN-16 


21 


0.246 


8,1 


33 


GPJN-17 


18 


0.097 


50 


517 


GPJN-18 


19 


0.019 


55 


2933 


GPJN-19 


20 


0.013 


40 


3012 


GPJN-20 


IS 


0.165 


26 


169 


GPJN-21 


16 


0.022 


22 


1020 


GPJN-22 


22 


0.029 


13 


450 


GPJN-23 


23 


0.014 


46 


3230 


GPJN-24 


24 


0.040 


21 


519 
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GPJN-25 


25 - 


0.009 


36 - 


4138 


GPJN-26 


27 


0.041 


MOO 


>2439 


GPJN-27 


28 


0-S45 


>46 


>48 


GPJN-28 


29 


0.325 


>76 . 


>230 


GPJN-29 


30 


5.330 


>100 


MS 


GPJN^30 


31 


1.130 


>60 


>44 


GPJN-31 


32 


0.455 


>100 


>222 


GPJN-32 


35 


0.027 


20 


741 


GPJN-33 


36 


0,200 


70 


350 


SPJN-34 


33 


0.865 


>100 


M16 


GPJN-35 


34 


0.3B5 


>100 


>273 


GPJN-36 


37 


0.019 


24 


1297 


GPJN-37 


36 


0.161 


22 


137 




. 39 


0.235 


50 


213 


GPJN-39 


40 


0.245 


>100 


>408 


GPJN-40 


41 


0-250 


>1Q0 


>400 


GPJN-41 


42 


0.580 


>100 


>172 


GPJN-48 


43 


0.351 


MOO 


>2S5 


GPJM-49 


49 


0.180 


62 


344 


GPJN-50 




0.021 


MOO 


4760 


GPJN-53 


50 


0.033 


66 


2028 


GPJN-54 


44 


0,100 


35 


349 


GPJN-55 


45 


0.060 


MOO 


M666 


GRJN-<56 


46 


2.205 


>100 


>45 


GPJN-57 


48 


2.0Q5 


>100 


>50 


GPJN-58 


47 


0.052 


8,1 


156 


GPJN-60 




0,015 


>77 


5133 


GPJN-62 


52 


0.120 


9.4 


78 




53 


0.0042 


4.3 


1023 






0,026 


MOO 


3846 


GPJN-65 




0.01 


MOO 


10.000 


GPJN-67 


51 


>100 


MOO 


MOO 






0 026 


17 


653 


GPJhl-73 




0.017 


MOO 


5882 


GPJN-75 




0.Q18 


31.7 


1761 


GPJN-79 




0.083 


MOO 


1204 


GPJN-60 




0.18 


MOO 


555 


GPRTH3 


3 


0.137 . 


>79 


>576 


VP32947** 




0.003 " 


47 


M6785 
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»»:0C5gwwfy a£, Proc Natl Acad Sd USA 2000 Jul 5;97(14):7982-6 

EC& effective concentration required to reduce virus induced cytupathic effect in MD3K celts by 50%. 
ICso: inhibitory concentration r&jidred to reduce the growth of exponentially growing MDBKceUs by 50% 
St ICx/ECsq. 

5 Data are mean values for 2-5 independent determinations 



& 
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Aiiii-coxsackieB3 activity fa Vero wlls 

5 



Compound 


example 




TC50 {pg/tn!) 


St 


GPJN-5 




6.0 


>100 


- 16.6 


GPJN-32 




6.5 


" 69 


15.4 


GPJN-40 


41 


8.95 


>1QO 


11.2 


GPJN-50 




8.47 


>1QO 


11.8 


GPJN-60 




6.1 


>1O0 


16.4 


GPJN-64 




12 


>42 


3.5 


GPRT1-8 


3 


12^ 


>1QO 


8.48 



£CW effective conentm&m requt^ to reduce virus (CBV-3 Na^.trainJ-ind^c^pathh effect in Vera 
cells by S0%. 

TC& effective concentration required to reduce the metabolism of confluent Vera cells by 50% as determined by 
10 tkeMlS method. 
S£ICx/EC sa . 

Data are mean values for wo or more independent determinations 
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CLAIMS 



5 1. A compound according to formula I 




I 

• 

or a phacoaaceofically acceptable salt thereof wherein 

10 

R* is selected from hydrogen; phenyl substituted wife 0-3 R 6 ; (beozoannellated) 5 or 6 
raembered heterocyclic ring containing 1-3 heteroatoms selected from the group O, and S, 
substituted with 0-2 R fi ; 1-naphthyl substituted with 0-3 K 6 ; 2-napMhyl substituted with 0-3 
R 6 ; C3.7 cycloalkyl; C$.? cycloatteenyl with the proviso that die double bond cannot be 
15 adjacent to a nitrogen. 



Y ig selected from the group -(CHj)^-; O; S; NR n ; -CHCCH3)-; -OCH2S -CffeO*; -OCtfe- 
CEfe-; -CH-CH2O-; -CHrO-CH 2 -; -SCH 2 -; -CH2S-; -SCH 2 -Cfios -CH 2 -CH 2 S-; -CH 2 -S«CH 2 - 
^ ; -NR n -CH 2 -; -CHr-NR"-; -NR n -CH^CH^; <^-GE^NR u -; -CH^NR n ^CH^; -C(CH 3 )2S 
20 (cis or tans) -CH=CH-- (cis or teans) -CH 2 -CH=CHs (cis or trans) -CH=CH-CH 2 -. 

R 2 > R 4 an,d R 5 are independently selected from hydrogen; straight or branched Ci^ alkoxy; 
straight or branched Cus afcyl; F; CI; Br; I; OH; CN; NQ2; NR 7 R*; OCF3; CF 3 ; C(=0)R ? ; 
phenyl; phenoxy; benzyl; hydraxymethyL 

. 25 

X is selected from the group -€H 2 -; -CHCCH3)-; -CH 2 -CH 2 -; «CH 2 -C^ 2 -C3£I 2 -; -CH 2 -CH 2 ~ 
CHs-CHa; -OCH^CBfes ~SCHa-CH 2 -; -NR 10 -CH 2 -CHi-; C3-7 cycloalkylidene; -CCCH 3 )z-; - 
CHi-CH(C%>CH2-; -C^CH 3 )-CHb-CH r ; -CH 2 -CH 2 -CH(CH3)S -CH-CH-CH^ 
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C . 

R 3 is selected from phenyl substituted with 0-3 R 17 ;" (benzoanaellated) 5 or 6 membered 
heterocyclic ring containing 1-3 heteroaioms selected from the group O, N, and S, substituted 
with 0-2 R 17 ; 1-naphtby* substituted with 0-3 R 17 ; 2-naphthyl substituted with 0-3 R 17 ; C 3 . 7 
cycloalkyl; Cw cycloalkenyl with, the proviso that the double bond cannot be adjacent to a 
5 nitrogen. 

R 6 and R 17 are independently selected from the group H; straight or branched Cm alkoxy; 
*raigat or branched C,. s alkyl; F; Ch Br, I; OH; CN; NO* WR 13 R 14 ; OCF 3 ; CF 3 ; C<~0)R w ; 
phenyl; phenoxy; benzyl; hydroxymetibyl. 

10 

R 7 and R 8 are independently selected from H; straight or branched C M alky!; phenyl; 
C(=0)R 12 . 

akematrvery, R 7 and R 8 , together with the nitrogen to which they are attached, combine to 
15 form a 5-6 membered ring containing 0-1 O or N atoms. 

R 9 and R 18 are independently selected from H; OH; straight or branched C w aJkyk straight or 
branched Cw alkoxy, NR*R W ; phenyl. 

20 R 10 and R 11 ate independently selected from the group H; C M straight or branched alkyl; 
phenyl. 

K u is selected from the group H; C w straight or branched alkyl; phenyl. 

25 R 13 and R 14 are independency selected from H; straight or branched Cm alkyl; phenyl; 
C(=0)R 12 . 

R ,s and R 1 * are independently selected from the group Hj C M sttdstt or branched alkyl; 
phenyl. 

30 

2, A compound according to formula II 





or a pharmaceutical];/ acceptable salt thereof; -wherein 

5 

R 1 is selected from phenyl substituted with 0-3 R 6 ; (benzoatwellated) . 5 or 6 membered 
t'~;, . heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S, substituted 
■with 0-2 R 6 ; 1-naphthyl substituted with 0-3 R 6 ; 2-napnthyl substituted with 0-3 R 6 ; C3.7 
cycloalkylj C5-7 cycloalkenyt 

IV 

R 2 , R 4 and R s are independently selected from hydrogen; straight oar branched Q. 6 alkoxy; 
straight or branched Cm alkyt F; Ct Br, I; OH; CN; NO2; NRV; OCF 3 ; CF 3 ; C£=0)R 9 ; 
phenyl; phenoxy; ben2yl; hydroxymethyl. 

is X is selected from the group -CH2-; -CH(CH?>; -CH2-CH2-; -CH^-CH^-CH 2 -; -CH2-CH2- 
CH2-CS2; -OCH 2 -Cifc-i -SCH2-CH2-; -NR 10 -CH 2 -CH 2 -; C3.7 cycloalkylidene; -C(CH3)2S - 
CH2-CH(CH 3 )-CB[2-; -CH(CH 3 )-CH 2 -CHiS -CHi-CBz-CHCCH-j)-; -CH=CH-CH Z -. 

R 3 is selected from phenyl substituted with 0-3 R 17 ; (betuzoaunellaied) 5 or 6 membered 
20 aromatic heterocyclic ling containing 1-3 heteroatoms selected from the group O, N> and 3, 
substituted with 0-2 R 17 ; l-naphflbyl substituted with 0-3 R 17 ; 2-naphthyl substituted with 0-3 
R 17 ; cycloalkyl; C5-7 cycloalkenyl with, the proviso that the double bond cannot be 
adjacent to a nitrogen. 

25 R 6 and R 17 axe radependenily selected from the group H; straight or branched d-e altoxy; 
straight or branched d^alkyi; F; Cl; Br, I; OH; CN; NO2; NR 13 R 14 ; OCF 3 ; CF 3 ; C(-0)R' 8 ; 
phenyl; phenoxy; benzyl; hydroxymethyL 



46 



lO.Juni 2003 9:30 ^16 326515 £ Nr. 6685 P. 53/60 

C . 

R 7 and R 8 are independently selected from H; straight or branched Ci-e alkyl; phenyl; 

alternatively,, R 7 and R ? , together with the nitrogen to which they are attached, combine to 
5 form a 5-6 rnembered ring containing 0-1 O orN atoms. 

R 9 and R l * are mdependenuy selected from Hi OH; straight or branched Ci* alkyl; straight or 
branched <2i-6 alkoxy; NR 15 R W ; phenyl. 

10 R 10 is selected from the group H; Ci^ straight or branched alkyl; phenyl, 
R 12 is selected from die group H; Ci-s straight or branched alkyl; phenyl* 

R u and R 14 are independently selected from H; straight or branched alkyl; phenyl; 
15 C(=0)R u - 

R 15 and R 1S are independently selected from the group Bi Cw straight or branched alkyl; 
phenyl. 

20 3. A compound according to claim 2, characterised in mat 

R 1 is selected from phenyl substituted with 0-3 R 6 ; CbenzoanneUated) 5 or 6 membered 
heterocyclic ring containing 1-3 heteroatams selected from the group O, N, and S, substituted 
with 0-2 R e ; 1-naphthyl substituted with 0-3 R 6 ; 2-naphthyl substituted with 0-3 R 6 ; C3-7 
25 cycloalkyl; Cm cycloalkenyl. 

R 2 , R* and R 5 axe independently selected from hydrogen; straight or branched Cm alkoxy; 
straight or branched C M alkyl; F; Ch Br, I; OH; CM; NCfe; NR 7 R B ; OCF 3 ; CF 3 ; C(=0)R 9 ; 
phenyl; phenoxy; benzyl; hydroxymethyl. 

30 

X is selected from the group -CH a -; -CH(CH3>-; -CHs-CH2-CM ? -; -OCHr-CHa-; -CH-CH- 
CH2-. 



47 



10-Juni 2003 9:31 ^2 1 6 32651 5 ^ Nr. 6685. P. 54/60 

r ' • 

R 3 is selected from phenyl substituted with. 0-3 R- 7 ; (henzoannellated) 5 or 6 membered 
aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S, 
substituted with 0-2 R 17 ; 1-naphthyl substituted with 0-3 R 17 ; 2-naphthyl substituted with 0-3 
R 17 ; Cs-7 cycloalkyl; C5.7 cycloalkenyl with the proviso that the double bond cannot be 
5 adjacent to a nitrogen. 



ID 



-RfSsmrjt^are^^ 

straight or branched aftyl; F; CI; Br, I; OH; CN; NO2; NR J3 R> 4 ; OCF 3 ; CF 3 ; C£=OJR M ; 
phenyl; phenaxy; benzyl; hydroxymethyL 

R 7 and R 3 are independently selected from H; straight or branched alkyl; phenyl; 

^ c(-o>r» 

; alternatively, R 7 and R s „ together with the nitrogen to which they are attached* combine to 

IS form a 5-6 membered ring containing 0-1 O or N atoms. 

R* and R 18 are independently selected from H; OH; straight or branched Q-s alkyl; straight or 
branched Cue alkoxy; NR l5 R xe ; phenyL 

20 R 12 is selected from the group H; Ct^ straight or branched alkyl; phenyl. 

R 13 and R 14 are independently selected from H; straight or branched Ci^ alkyl; phenyl; 
C(=0)R 12 . 

25 R 15 and R 16 axe ibidependently selected from the group H; C1-6 straight or branched alkyl; 
phenyL 

4. A compound according to claim 2, characterised in that 

30 R 1 is selected ftotXk phenyl substituted with 0-3 R 6 ; (benzoannellated) 5 Or 6 membered 
heterocyclic ring containing 1-3 heteroatoms selected from the group 0 ? N ? and S, substituted 
with 0-2 R 6 ; 1-naphthyl substituted with 0-3 R^ 2-naphthyl substituted with 0-3 R*; C3-7 
cycloalkyl; C5.7 cycloalkenyL 



• 
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C 



R% R and R 5 are hydrogen. 

X is selected from the group -CH*-; -CH(CH 3 >; -CHz-CHz-CHz-; -OCH2-CH 2 -; -CH=CH- 

5 

R 3 is selected from phenyl substituted With 0-3 R tT ; (benzoaimellated) 5 or 6 membered 
aromatic heterocyclic ring containing 1-3 heteroatoms selected from the group O, "N, and S, 
substituted with 0-2 R 17 ; 1-napbthyl substituted -with 0-3 R 17 ; 2-naphthyl substituted with 0-3 
R 17 ; C3-7 cycloalkyl; C3.7 cycloalkenyl with the proviso that ihe double bond cannot be 
10 adjacent to a nitrogen. 

R 6 and R 17 are independently selected from the group H; straight or branched Cm alkoxy; 
straight or branched Cm al*yl; F; CI; Br, I; OH; CN; NO* NR I3 R 14 ; OCF 3 ; CF 3 ; C(=0)R 9 ; 
phenyl; pheiioxy; benzyl; hyiiroxyniethyl. 

15 

R 9 is selected from H; OH; straight or branched Cm alkyl; straight or branched Cm alkoxy; 
NR ,3 R**; phenyl. 

R 13 and R 14 are independently selected from H; straight or branched Cm alkyl; phenyl; 
20 C(=0)R 12 . 

R ls and R lfi are independently selected from the group H; Cm straight or branched alkyl; 
phenyl. 



25 



30 



5. A compound according to claim 2, characterised in that 

R 1 is selected from phenyl substituted with 0-3 R 6 ; (benzoannellated) 5 or 6 membered 
heterocyclic ring containing 1-3 heteroatoms selected from the group O, N, and S, substituted 
with 0-2 R 6 ; 1-napbthyl substituted with 0-3 R*; 2-naphthyl substituted with 0-3 R 6 . 

R 2 , R* and R 5 are hydrogen. 



X is selected from-CHa-; -CH(CH 3 )-; -CHj-CHa-CHr; -OCHa-CHa-; -CH-CH-CH^. 
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C- 



i 



R 3 is selected ffcooa phenyl substituted wxfei 0-3 R 17 ; (benzoatmellated) 5 or 6 membered 
aromatic heterocyclic ring conteming 1-3 hsteroatams selects from the group O, N, and S 4 
substituted with 0-2 R 17 ; substituted with 0-3 R 17 ; 2-naphthyl substituted with 0-3 



R s and R 17 are independently selected from the group H; straight or branched alkoxy; 
straight or biaacbed Cm aBtyl; F; CI; Br; I; OH; CN; NCfe; NR 13 R 14 ; OCF 3 ; CF 3 ; C(=0)R 9 ; 
pbeoyi; phenoxy; benzyl; hydroxymefhyl. 



R 9 is selected from H; OH; straight or branched Ci^ alkyl; straight or branched Ci_$ alkoxy; 
NR I5 R 16 ; phenyl. 

R 13 and R M are independently selected from H; straight or branched alkyl; phenyl; 
15 C(=0)R 1 ^ 

R 15 and R w are independently selected firom the group H; Cj-$ straight or branched allcyl; 



20 6. A compound according to claim 2, characterised in that 

R 1 is selected from phenyl substituted wilb 0-3 R 6 ; 5 or 6 membered heterocyclic ring 
containing 1-3 heteroatoms selected from the group 0„ N, and S, substituted with 0-2 R*; 1- 
ijaphthyi substituted with 0-3 R*; 2-naph.thyl substituted with 0-3 R 6 . 

25 

R* and R 5 are hydrogen. 

X is selected fiom-CEfe-; ~CH(CH3)-; -CH2-CH2-CH2-; «OCH 2 -CH2-; -CHKIH-GBbr. 

30 R 3 is selected from phenyl substituted with 0-3 R 17 ; 5 or 6 membered aromatic heterocyclic 
ring containing 1-3 heteroatoms selected from the group O, N, and S, substituted with 0-2 R 17 ; 
1-naphtbyl substitated with 0-3 R 17 ; 2-naphthyl substituted with 0-3 R* 7 - 



5 



10 



phenyl* 
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R* and R 17 " are independently selected from hydrogen; straight or branched Ci-« alkoxy; 
straight or branched Cms alkyl; F; CI; Br, Ij OH; CN; NOz; NR 13 R 14 ; OCF 3 ; CF 3 ; C(=0)R 9 ; 
phenyl; phenoxy; benzyl; hydroxyinethyL 

5 R 9 is selected from H; OH; straight or blanched Ci. 6 alkyl; straight or branched C w alkoxy; 
NR 1 ^ 16 ; phenyl. 

R 13 and R 14 are independently selected 'from H; straight or branched Cw alkyl; phenyl; 
C(«0)R ia . 

10 

R 13 and R 16 are independently selected from the group H; Cj_$ straight or branched alkyl; 
phenyl. 

7. A compound according to claim 1 or claim 2 selected of the group of 
15 5-(2,6-I^icroben^]D-2<2,6^fluo^^ 
5-Benzyl-2<2,fr<lifluoroph©nyl>^ 
5<2,6XDifluorobenzyl>2-pbe^ 
5-Ben^l-2-phenyl-5Zf-iiiudazo[4,5-c]pi^dine; 

2^.6^Difhiorophenyl>S-plisnemyW^ 
20 2-PhenyJ-5<3-phenyl-piopyl>5ir-hni<lazo[4,5^]pyridm^ 
5H£-CbIoroben2yi)-2-phenyl-5i^^^ 
5<3-CMorobejc^l)-2^henyl-5Jy-inndazo[4;5^ 

5<4^orobenzyl>2-phenyl-5#-^ 
5-(2-Methoxyb>eiizyl)-2-pheuyl-5iI-iDaidazo[4,5-c]pyridiiie; 

25 5<3-Memoxybenzyl)-2-ph^ 

5-(4-MetboxybeiLzyl)-2-phenyi-5iJ~ 
5^4-MemyIbeii2y])-2^henyl-^^ 

5 -(3 -Huorobei)izyl)-2-pheiiyl-5i ; /-imidazo [4^5-cjpyridine; 
5_(4-j?][ wro benzyl>2-pheaiyi-5i7-imidazo[4 J 5-c]pyridiaie; 

30 5<4-Bromobea2yl)-2-phenyl-5#^ 

4^-aenyl-5^-jbndaao[4^-c]pyridin-5-y 
5^4-T:ri&uOTomefhyi-^^ 
5^4-CMorobenzyl>2-phenyl-52?^ 
5^5-CJblQro-2-toenyImeray9-2-p^^ 
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C- 

S<2^aphthyimeth;yl)-^^ 
2-Fhenyl-5^4^henyl-butyl)-5H-imi^ 
2-Pheoyl-5-(4-phenyl^i3J^^^ 
0^)-2-Phenyl-5<I-pheny:t^ 
s 5-(l-N^tbytaw^yl>2^ 
5^,4-Difhiorobenzyl)-2^ 

5n£FBromo6CT^-2^ : 
5<4-BrGmoben2yI)-2-(3-ohloi^hetty^ 
5<4-Broraobenzyl>-2<4^Jto^^ 
10 5-(4-Bromobenzyl>2^2i?yri^^ 
5^4-BromqbenzyJ>2^2-tbi^^ 
f-. 5<4-Bromoben2ylJ-2<l-n^ 

5^4^odoben2yl>2-phe^^ 
15 ^(4-Bromob^yl)-2^3-fluoro^^ 

5<4-Bromobenzyl)-2<3-^^ 

5~(4-BramDbei^ 

5-(4-Bromobe^l)-2H>metbo^^ 

5<4<Morobeazyl)-2-(3-bromopheny^ 
20 5<4-CMombeij^l^ 

5-(2-Pheno;ay~etM 

5-(3-Phenyl-prop-2-en-l -yl)-2-phBuyl-5i^-Imidazo [4 5 5-c]pyridine and 
5^4-Iodobenzyl>2-(3-brom 

25 8, A compound according to any of claims 1 to 9 for use as a medicine. 

9* A compound according to any of claims 1 to 9 for use as an antiviral agent 

10- A pharmaceutical composition comprising a phannaceutically acceptable carries* and as 
30 active ingredient, a theurapeiitically effective amount of a compound according to any of 
claims 1 to 9. 
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C 

1 1, Us Of a compound accordillg to any of the claims 1 to 9 or a pharmaceutical composition 
according to claim 10 for the manufacture of a medicament in the treatment or prevention 
of viral infection 

5 12, Us of a compound according to any of the claims 1 to 9 or a pharmaceutical composition 
according to claim 10 for the manufacture of a medicament in the treatment or prevention 
of a viral infection with a vires belonging to the family of the Flaviviridae. 

13* Us of a compound according to any of the claims 1 to 9 of a pharmaceutical composition 
10 according to claim 10 for the manufacture of a medicament in the treatment or prevention 
of a viral infection with hepatitis-C-viras. 

14. Us of a compound according to any of the claims 1 to 9 or a ph^iroa^entical composition 
according to claim 10 for die manufacture of a medicament in the treatment or prevention 

15 of a viral infection with a viruses belonging to the femily of the Pi<wmaviridae. 

15. Us of a coDJpound according to any of the claims 1 to 9 or a pharmaceutical composition 
according to claim 10 for the manufacture of a medicament in the treabnejrt or prevention 
of a viral infection with a CoxsacMe virus, 

20 
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ABSTRACT 



Viral inhibitors 



The present inventions relates to a pharmaceutical composition for fas treatment or prevention 
of viral infections comprising as an active principle at least one amidazo[4^5-c]pyridine 
lo derivative having the general formula (X) or (11) 




R 1 



r 1 



15 



The invention also relates to processes for the preparation of the compounds according to the 
invention having above mentioned general formula and their use as a medicine to treat or 
prevent viral infection. 
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